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Obviates the need for reworking on walls and

bottom surfaces finishing

We’ve added high-precision
finishing fools fo our small-diameter
multi-flute cutting fool ser/es.

The free-cutting edge shape solves /ssues
related fo vertical wall cutting.

Inability to achieve desired dimensional accuracy
with deflected walls.
Reworking consumes much time.

I Proposed solutions

@ Insert shapes with enhanced free-cutting ] \\
capabilities enable to precisely finish N S \1\.\
deep vertical walls with extended z 10— —0
overhangs. E 45| I/solid,end,milla
2 Oy .
@ ASPVmini decreases wall deflection, % 20 p [/'
reducing the time spent on reworking, ~ § % t
additional work and modification issues E -30 : \
during the finishing process. (Refer to § 35 [ — <
additional example cases on page 14.) a0 | ASPVmini \\
e 1
0 \ o\\'\s

0 10 2
Deflection amount vs target value (um)
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{Cutting conditions)
Work material : S50C (220HB)
Machine : Vertical type (BT40)

Tool dia. :¢20mm Tool dia. :¢20mm
Revolution : 1,432min"" Insert : MPHT040205ZEL-0.5(TH308)
Feed rate : 572mm/min Revolution : 4,775min""!
Depth of cut : ap=8.0mm Feed rate : 2,387mm/min Contour cutting
Cutting width : @e=0.2mm Depth of cut : @p=1.0mm
Overhang : OH=100mm (L/D=5) Cutting width : @e=0.2mm
Overhang : OH=100mm (L/D=5)

Ground chipbreaker

ASPVmini

The ground chipbreaker ]
200

suppresses cutting forces.
150

100
50
Work material : S50C (220HB) €
Cutter : Diameter 20 50
Insert : MPHT040205ZEL-0.5(TH308) o o
Cutting speed : Vc = 300m/min 200 o
Feed rate : fz=0.1mm/t == X Wall-surface direction == X Wall-surface direction
Axial depth of cut : @p=1.0mm =Y Feed direction =Y Feed direction

Radial depth of cut : @e=0.2mm === Z Axial direction == 7 Axial direction

Reduced 36%




| Applications |

L
Pure Carbon steels steels Hardened steels

i steels P steels
Copper Alloy steels Tool steels Hardened steels 45~-55HRC 55~62HRC

Requires high verticality, even at deep points
where the L/D* is eight or greater.
3% L/D:Ratio of tool diameter (D) and tool overhang (L)

I Proposed solutions

Vertical cutting

@ Vertical cutting improves vertical wall accuracy, even when it's difficult
to cut the wall at constant depth due to extremely long overhangs.

{Cutting conditions)
Work material : Pre-hardened steels (40HRC)
Machine : Vertical type (HSK100)

Depth constant cutting

Tool dia. :¢11mm \
Insert : MPHT040205ZEL-0.5(TH308) ||
Revolution : 2,893min’ |
Feed rate : 463mm/min
Depth of cut : ap=0.5mm Pick feed : pf=0.2mm
Cutting width : @e=0.1mm Cutting width : @e=0.1mm

. | ERbLL

| ! 1\ \ |
Overhang : OH=90mm (L/D=8.2) ' Overhang : OH=90mm (L/D=8.2)
Air-blow 21.7m Air-blow 8.7um

Vertical cutting

Tool dia. :¢11mm \\‘

Insert MPHTO40205EL-0.5(TH308)

Revolution : 2,893min’
Feed rate : 463mm/min

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

I Proposed solutions

@ The ASPVmini inserts use the new grade "TH308" which 0.08
offers excellent abrasion resistance to maintain high 0.06
surface grade and accuracy. o ‘ Conventional
‘E’ 0.04
Machine : Vertical 3-axis M/C (HSK63) g
Work material : Equivalent to SKD61 (45HRC) € oo TH308
Tool : Body ASPVM1012R-3-M6
Insert MPHT040205ZEL-0.5 0.00
Cutting Speed T Ve = 250m/min 0 30 60 90 120 150 180 210 240
Feed rate : fz=0.1mm/t Cutting time (min)

Axial depth of cut : @p=1.0mm
Radial depth of cut : @e=0.1mm
Air-blow



Line Up
Steel shank Type ASPV10: . R- oo prainacis O

Cemdard type) %ﬁi §
LH
LF
Fig.2 — 2
(Undercut type) @Mt] =
% DC >DCONMS L/H =
LF
No.of Size (mm) .
Iltem code Stock flutes DC LF LH D1 DCONNS Shape Recommended insert
ASPV1010R-2 o 2 10 100 30 9.4 10 Fig-1 Standard type
ASPV1011R-2 o 2 11 100 30 9.4 10 Fig.2 Undercut type
ASPV1012R-3 [ ) 3 12 100 40 11.2 12 Fig-1 Standard type
ASPV1013R-3 o 3 13 100 40 11.2 12 Fig.2 Undercut type
ASPV1016R-4 o 4 16 130 50 14.5 16 Fig-1 Standard type
ASPV1017R-4 o 4 17 130 50 14.5 16 Fig.2 Undercut type MPHT040200 ZEL(- 00)
ASPV1020R-5 o 5 20 160 60 18 20 Fig-1 Standard type
ASPV1021R-5 o 5 21 160 60 18 20 Fig.2 Undercut type
ASPV1025R-6 [ ] 6 25 180 75 23 25 Fig-1 Standard type
ASPV1026R-6 o 6 26 180 75 23 25 Fig.2 Undercut type
ASPV1032R-8 o 8 32 200 100 30 32 Fig-1 Standard type

Numeric figure in a circle ;.

ASPUM10 "<

THSZMS ’_ﬂ_‘
— ‘
___ Y
. A 2T o
VA 8 Al X B 2 -
A dl’['.’”,'ju, | T4 i o
&
L1
LF L2
No.of Size (mm) .
ltem code Stock flutes DC LF | ncons | THszws [ pHUB| L7 L2 |Drvs Recommended insert

ASPVM1010R-2-M6 o 2 10 20 6.5 M6 9.4 5.5 14.5 7
¥ ASPVM1011R-2-M6 [ ) 2 1 20 6.5 M6 9.8 5.5 14.5 7

ASPVM1012R-3-M6 @ 3 12 20 6.5 M6 9.8 5.5 14.5 7
% ASPVM1013R-3-M6 @ 3 13 20 6.5 M6 9.8 5.5 14.5 7

ASPVM1016R-4-M8 o 4 16 25 8.5 M8 12.8 5.5 17 10
% ASPVM1017R-4-M8 o 4 17 25 8.5 m8 12.8 5.5 17 10 MPHT04020O0O ZEL(- OO)

ASPVM1020R-5-M10 o 5 20 30 105 | M10 | 17.8 5.5 19 15
% ASPVM1021R-5-M10 o 5 21 30 105 | M10 | 17.8 5.5 19 15

ASPVM1025R-6-M12 o 6 25 30 125 | M12 | 20.8 5.5 22 17
¥ ASPVM1026R-6-M12 o 6 26 30 125 | M12 | 20.8 5.5 22 17

ASPVM1032R-8-M16 o 8 32 30 17 M16 | 28.8 6 23 22

[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.

@ : Stocked Items.
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Fig.1 Fig.2

Carbon Steels " |
M | SUS, etc. [ | . . . .

E— 7] M : General cutting, First recommendation

Hardened steels H

Size (mm)
Tolerance
Item code Siaes TH308 WA BS S LE RE Shape
MPHT040202ZEL o 0 0.2 Fig. 1
MPHT040202ZEL-0.5 o 0.5 ' Fig. 2
MPHT040205ZEL o 0 Fig. 1
H 4.3 2 2.3 0.5 E—

MPHT040205ZEL-0.5 o 0.5 Fig. 2
MPHT040210ZEL o 0 1 Fig. 1
MPHTO040210ZEL-0.5 o 0.5 Fig. 2

Free-cutting chipbreaker

Achieves high-cutting surface grades, A PTENEY G ] QR

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.

Functions as peripheral cutting edge when
side cutting.

@ With wiper edge

@ Without wiper edge

Front cutting edge

This edge is used for bottom surface
finishing.

Various shapes with wiper edges are
lined up for each R size.

Makes it possible to boost feed rates
when finishing bottom surfaces.

Parts Clamp screw Screw Driver Screw anti-seizure agent
Shape / %
Fastening 8
torque
Cutter body (N-m) /
ASPV10: X IR~
ASPVM10:7 240-140 0.5 104-T6 P-37

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.

@ : Stocked Items. m



Line Up
The Shanks for Modular Mill

I Carbide Shank

LF LF
LB1 LS LB1 LS
(%)) (%)) n T o0
%E; -0 | — s % ol 5Ll s
S B a g i e g
a THSZWS a a THSZWS e
A type B type
LF
» LB1 LS ®
EEQI—f\ Sheceell. >
CERE 8
THSZWS =
C type
5 Size (mm) With/
Item code o Type Cutter body | without
® |pconws[THszws| LF LB1 Ls | BD1 |pconms| D7 e
ASC10-6.5-74-24Z ° 74 | 24 | 50 10
ASC10-6.5-84-34Z ° 84 | 34 | 50 (@11) %3
ASC10-6.5-114-49Z o | 65 M6 14 |49 | 65 93 | 10 - | A @12 | ©
ASC10-6.5-114-24Z ° 24 | 90 (613)#3
ASC12-6.5-74-24Z ° 74 | 24 | 50 (610)
ASC12-6.5-94-44Z ° 94 | 44 | 50 (@11) %
ASC12-6.5-129-64Z o | 6% M6 190 |64 | 65 " 12 15 B 612 O
ASC12-6.5-129-24Z ° 24 | 105 (613)#3
ASC16-8.5-95-30Z ° 95 | 30 | 65
ASC16-8.5-120-55Z ° 120 | 55 | 65
ASC16-85-140-752 | @ | 85 | M8 | 140 | 75 | 65 | 145 | 16 | 155 | B oes | ©
ASC16-8.5-160-95Z ° 160 | 95 | 65
ASC16-8.5-160-30Z ° 160 | 30 | 130
ASC20-10.5-120-50Z | @ 120 | 50 | 70
ASC20-10.5-170-90Z | @ 170 | 90 | 80 620
ASC20-105-220-1202 | @ | '°° | M0 500 120 [ 100 | 8% | 20 | 195 | B w2ny= | ©
ASC20-10.5-270-150Z | @ 270 | 150 | 120
ASC20-10.5-220-50Z | @ 220 170 $20
ASC20-105270502 | @ | '°° | M0 o0 50 g5 185 | 20 | 195 | B @21 | ©
ASC25-12.5-145-65 ° 145 | 65 | 80
ASC25-12.5-215-115 | @ 215 | 115 | 100 625
ASC25-12.5-265-145 | @ | 2> | M2 %65 125 | 120 | 23 25 -] ¢ @26y | ©
ASC25-12.5-315-195 | @ 315 | 195 | 120
ASC25-12.5-265-65 ° 265 200 $25
ASC25-12531565 | @ | 20 M2 315 5 55 | B 25 - | ¢ @26y | ©
ASC32-17-160-80 ° 160 | 80 | 80
ASC32-17-210-110 ° 210 | 110 | 100
ASC32-17-260-140 ® | 17 | M6 | 260 | 140 | 120 | 28 32 - | c 632 0
ASC32-17-310-190 ° 310 | 190 | 120
ASC32-17-360-240 ° 360 | 240 | 120
ASC32-17-260-80 ° 260 180
ASC32-17-310-80 ® | 17 | M6 [ 310 | 80 | 230 | 28 32 - | c 632 o
ASC32-17-360-80 ° 360 280

[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.
(3For %4, since the cutter diameter is smaller than the shank diameter, interference occurs at the shank.

G @ : Stocked Items.



The Shanks for Modular Mil

I Steel Shank

Stated dimensions for Ls, Lf, and L1 are with ASPV mini attached.

LF
LF
LS LB1 LS
- : 2 :
o _ z Z T ol _l |z
8 :E\bla 8 SLJTA/ \ m 8
o THSZWS e a THSZWS e
A type B type
LF LF
LB1 LS
LB1 LS \
n r %) D § 2}
s a Al = %T N | 2
St 8 h e o
° THSZWS ° THSZWS o
C type (Tapered neck) D type
Size (mm) )
Item code Stock Type |Cutter body in\tll‘lltglljt
DCONWS | THSZWS LF LB1 LS BD1 DCONMS D1 air hole
AS10-6.5-74-0 [ ] 6.5 M6 74 - 74 - 10 - A @10 -
AS12-6.5-84-4 [ 6.5 M6 84 4 80 11 12 — B o111 912 -
AS16-8.5-95-15 o 8.5 M8 95 15 80 14.5 16 15.5 C ¢16 O
AS20-10.5-100-20| @ 10.5 M10 100 20 80 18 20 — D ®20 O
AS25-12.5-116-35| @ 12.5 M12 115 35 80 23 25 - D $25 O
AS32-17-110-30 [ J 17 M16 110 30 80 28 32 — D $32 O

[Note] Commercial milling chucks can be used.

No clearance

l

Item with identical shank diameter

(Standard type)

O Option to use item with shank diameter + 1 mm

Clearance.Reduces risk of interference.

l

)

surface.

Using a body with shank
diameter + 1 mm reduces the
risk of interference with the wall

Item with shank diameter + 1 mm
(Undercut type)



Recommended Cutting Conditions

O Side finishing

Tool dia.DC ®10 (2 Flutes) ®11 (2 Flutes) @12 (3 Flutes) ®13 (3 Flutes) ®16 (4 Flutes)
Work Recommended Modular Modular Modular Modular Modular
material grade <38DC | carbide shank| <3PC |carbide shank| <3PC |carbide shank| <3PC |carbide shank| <3PC |carbide shank
Overhang
eneral | High- | 3DC | 5DC eneral| Hi9" | 3DC | 5DC eneral | Hidh | 3DC | 5DC eneral| High | 3DC | 5DC eneral| g | 3DC | 5DC
e | 5220 | 506 | 7D [>TDC| arpose | 228 | 50 | 7DG [”7DC ipone | 2228 | '50C| 706 [>70C o | 2228 | '5pc |70 ["70C oo | 222 | 3¢ |-7D6 77PC
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
Vc(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
Mild steels VE(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 or | TH308
less) 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) 15151 |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

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

Carbon steels

Alloy steels TH308

(30IeHs§)Cor 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

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

ap(mm) 15151 07051515 1 |07|05|15|156| 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) 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

Vc(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

Carbon steels

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
Alloy steels TH308

4;?—|ORE) 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
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

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

Haslgee?sed 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
5é‘}‘-|5R’\C;) 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
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

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

Hi‘gilr;?d 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
6§?—|st) 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
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

Stainless 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
sé?_]eés 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) 15/15| 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 {19,009(15,91512,732/12,732| 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

Cast irons 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

[Note] (@ 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.



j”ﬁﬂ

@17 (4 Flutes)

@20 (5 Flutes)

®21 (5 Flutes)

@25 (6 Flutes)

26 (6 Flutes)

32 (8 Flutes)

<3bC car't\)/ligguslﬁrank <3bC carlgligguslﬁ;nk <3bC carlgligguslﬁ;nk <3bC car'l\)/ligguslﬁ;nk <3DC car%/ligguslﬁrank <3bC carlgligguslﬁrank mvavt%rrli(al
s i | S0c| o proc{i 5 | $5e | o oo 25 | 306 Soa Tocl 2 | 506| Toe pTocliE| E | e | o ocls | £k | 306 | Soc proc

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

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 (2?2;? o
15151 |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
<0.2(<0.2|<0.2(<0.2|<0.2|<0.2|<0.2{<0.2{<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<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 | 3,595 | 2,247 1 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 C:lrlgt;r;tsetglils
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 (3?2:'-\;)0”
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

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

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 C:;‘ll())t})lnsts;:gs
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 4;?40RE)
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|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

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 Haslgeersed
010101 0.08/0.08/01 010100800801 0101|008 008f0.1/|0.1]|0.1/|0.08|0.08|0.1]|0.1]|0.1]|0.08/0.08/01 01|01 0.080.08 5é?—|5RE)
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
<0.2(<0.2|<0.2(<0.2|<0.2|<0.2|<0.2{<0.2{<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<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

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 HasigilnSEd
010101 0.08/0.05/01 0101008/ 005010101008 005(0.1]0.1]|0.1|0.08|0.05|0.1]|0.1]|0.1]|0.08/0.05(01 |01 |01 0.08 0.05 GglsisRE)
15151 |07|05|15|15| 1 |07|05|15|156| 1 |07|/05|15|15| 1 |07|05(15|15] 1 |07|05|15|15| 1 |07]|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] 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 | 3,505 | 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 | Stainless
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 séebeés
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| Cast irons
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 FFCCD
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|1<0.2|<0.2|<0.2<0.2|<0.2|<0.2




Recommended Cutting Conditions

Bottom finishing

Tool dia.DC @10 (2 Flutes) @11 (2 Flutes) ®12 (3 Flutes) @13 (3 Flutes) ®16 (4 Flutes)
Work Recommended Modular Modular Modular Modular Modular
material grade <3bC carbide shank <3bC carbide shank <3bC carbide shank <3bC carbide shank <3bC carbide shank
Overhang
General | High- | 3DC | 5DC General| S | 3DC | 5DC General| 19 | 3DC | 5DC General | High | 3DC | 5DC General | i | 3DC | 5DC
pumose | ¢ | 5 ¢ | 7DC [>7DC pupose| e | 5 |-7DC 7D C|purose | 229 | '5p G| 7DC |7 PC|purese | 2 | '5pc| 7DC|>7PC umose | B¢ | 5pc |-7DC [77PC
n (min-1) 4,775 19,549 | 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
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
Mild steels Vf(mm/min) | 955 {2,865 1,910 (1,146 | 828 | 868 |2,604|1,736 | 1,042 | 752 |1,194 | 3581|2387 |1,432(1,035(1,102|3,306 | 2,204 | 1,322 | 955 | 1,194 |3,581 | 2,387 | 1,432 | 1,035
(200HB or | TH308
less) 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]02

de(mm) | 5-10 | 510 | 510 | 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) 4775|7958 | 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

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

Carbon steels

Alloy steels TH308

(30||e—|sr\s,§':or fz(mmi/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

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

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

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

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

Carbon steels

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
Alloy steels TH308

4é?;|0R’E) fz(mmsty | 0.1 [0.12]012] 0.1 |0.08] 0.1 [0.12|0.12] 0.1 |0.08] 0.1 |0.12[0.12| 0.1 |0.08] 04 |0.12]0.12| 0.1 [0.08 0.1 |0.12]0.12] 0.1 0.08
ap(mm) |01]01]01]01|01|01]01 01|01 01]01]01|01]01]01]01]01]01]01]01]01]01]01]01]0

ae(mm) | 5410|5410 | 510 | 510 | 510 [5511 5511 |5511|55-11|55-11| 6-12 | 6-12 | 6-12 | 612 | 612 |6.5+13|65-13| 65-13|65-13|6.5-13] 816 | 8-16 | 8-16 | 8-16 | 8-16

n(mint)  |2546|3820|3183| 2506 | 2546 | 2.315| 3472 | 2894 | 2315 | 2315 | 2,122 | 3183| 2,653 | 2122 | 2,122 [ 1959 | 2.938 | 2,449 | 1,959 | 1,959 | 1,592 2,387 | 1989 | 1,592 1,502

Ve(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

Hiﬁi‘:{‘:d Vi(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
5&?45R’\(;) TH308 fz(mm/t) | 0.1 |0.1 | 0.1 0.08]0.08] 0.1 | 0.1 | 0.1 |0.08]0.08] 0.1 | 0.1 |01 |0.08/008|0.1| 01|01 |0.080.08] 01|01 |01 008|008
ap(mm) |01]01]01]01 0101|041 01]01]01]01]01 01|01 01]|01]01]01]01]01[01[01|01]01]01

ae(mm) |50 540 | 510 | 510 | 510 [5511 5511 |55:11|55-11|55-11| 6-12 | 6-12 | 6-12 | 612 | 612 |6.5+13|65-13| 65-13]6.5-13|6.5-13] 816 | &-16 | 8-16 | 8-16 | 8-16

n(mint)  |1592| 3183 |2228| 1,592 [ 1,592 | 1,447 | 2,894 | 2026 | 1,447 | 1,447 | 1,326 | 2653 | 1.857 1326 | 1,326 | 1,224 | 2449 | 1,714 | 1,224 | 1.224 | 995 |1.989 1,383 | 995 | 995

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 | 0 | 50

Hi;‘e";”se‘j VE(mmimin) | 318 | 637 | 446 | 255 | 159 | 289 | 570 | 405 | 231 | 145 | 398 | 796 | 557 | 318 | 199 | 367 | 735 | 514 | 294 | 184 | 398 | 796 | 557 | 318 | 199
Ggﬁg) TH308 fz(mmit) | 01|01 | 0.1 [0.08]0.05] 0.1 | 0.1 | 0.1 |0.08]0.05] 0.1 | 0.1 | 0.1 |0.08]0.05|0.1| 0.1 | 0.1 |0.08]0.05] 0.1 |04 |04 |0.08]0.05
ap(mm) |01]01]01]01 0101|041 01]01]01]01]01|01 |01 01]|01]01]01]01]01[01]01]01]01]01

ae(mm) |50 510 | 510 | 510 | 510 5511|551 5515511 |5511| 6-12 | 612 | 6-12 | 612 | 6-12 [6.513|6.5-13]6.5-13|6.5-13| 65-13] 816 | 8-16 | 816 | 8-16 | 816

n(miny |4775|7.958|5730 | 4138|3183 | 4341 | 7,234 | 5009 | 3762 | 2,894 | 3,979 | 6,631 | 4775 | 3448 | 2653 | 3673 6,121 | 4,407 | 3,183 | 2,449 | 2984 | 4974 | 3581 | 2586 1,989

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

Stainless VE(mmimin) | 955 |2387 |1,119| 993 | 637 | 868 2170 1,563 | 903 | 579 |1.194| 2.984| 2,149 | 1,241 | 796 [1,102 | 2755 |1.983| 1,146| 735 |1.194| 2,984 | 2149 1,241 | 796

steels TH308

SUS fz(mmit) | 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 | 0.1 015|015 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) |50 | 510 | 510 | 510 | 510 [5511 5511 [55-11|55-1|55-11| 612 | 6-12 | 6-12 | 612 | 612 |6.5-13|65-13|65-13|6.5-13|6.5-13] 8-16 | 816 | 8-16 | 8-16 | 8-16

n(miny  |4775|7.958| 6366 | 4775|4138 | 4341 | 7,234 | 5787 | 4,341 | 3762 | 3,970 | 6,631 | 5,305 | 3979 | 3448 | 3673 6,121 | 4,897 | 3,673 | 3183 | 2984 | 4974 | 3979 | 2984 2,586

Ve(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

Cast irons VE(mmimin) | 955 |2387|1910|1,146| 828 | 868 | 2470|1736 | 1.042| 752 (1,194 | 2,984 | 2387| 1,432 | 1,035 | 1,102 | 2755 | 2208 | 1.322 | 955 | 1,194 | 2984 | 2387 1,432 | 1,035
FFCCD TH308 fz(mmsty | 0.1 [0.15/0.15]0.12] 0.4 | 0.1 [0.15|0.45[0.12| 0.1 | 0.1 [0.15]0.15]0.12| 0.1 | 0.1 |0.15]0.15]0.12] 0.1 | 0.4 |0.45]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

[Note] (@ 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.



N

@17 (4 Flutes)

@20 (5 Flutes)

®21 (5 Flutes)

@25 (6 Flutes)

26 (6 Flutes)

32 (8 Flutes)

<3DC car't\)/ligguslﬁrank <3DC carlgligguslﬁ;nk <3DC carlgligguslﬁ;nk <3bC car'l\)/ligguslﬁ;nk <3DC car%/ligguslﬁrank <3DC carlgligguslﬁrank m\g/grii(al
S i | 300 |00 700 % | 50¢ | 706 "TOC( 255 | 556 7o 7OC| R 253 | 50c 00 00| 255 | $0¢| 706 TOC|E £ | 5 | 7be| ¢

2,809 5617|3745 | 2,809 | 2434 | 2387 | 4775 3,183 2,387 | 2,069 | 2,274 | 4547 3032 | 2274 | 1,970 1.910| 3,820 | 2,546 | 1,910 1,655 | 1,836 | 3673 | 2449 1,836 1,592 1,636 | 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 | 150 | 130 | 150 | 300 | 200 | 150 | 130 | 150 | 300 | 200 | 150 | 130

1123(3370 | 2247 | 1,348 | 974 | 1194|3581 | 2,387 | 1,432 | 1,035 [ 1137 | 3410 | 2274 | 1,364 | 985 [ 1,146 (3438 | 2202 | 1,375 | 993 |1,102| 3,306 | 2.204 | 1,322 | 955 (1102|3306 | 2204 | 1,322| 965 | Mild steels
0.1 |0.45|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 | 0.4 |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 (2?2;? o
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]02

8517 8517|8517 |85-17| 85-17| 10-20 10-20 | 10-20 10-20| 10-20 |105-21 | 105-21 10521 10521 10521 12525 12505 | 10505 12525 | 12505 13-26 | 13-25 | 13-26 | 13-25 | 13-26 | 16-32 | 16-32  16-32 | 16-32 1632

2,809 4,681 | 3,370 | 2,434 1872 | 2387 | 3979 | 2,865 2,09 | 1,592 | 2.274 | 3789 | 2,728 | 1,970 | 1,516 | 1.910| 3.183 | 2,292 | 1,655 | 1273 | 1836 | 3061 | 2204 | 1,592 | 1,224 | 1,402 | 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|2800 | 2022 | 1,168 | 749 |1,194| 2,984 | 2,149 | 1,201 | 796 (1137|2842 | 2046 1,182| 758 | 1,145 | 2865 | 2063 [ 1192 | 764 |1.102| 2,755 1.083| 1,146 | 735 [1,194 | 2984 | 2149 | 1,241 | 796 C:ﬂg‘;”sfégfs's
041 |045(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 | 0.4 |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 (3?§S§)C°f
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]02

8517 85-17|85-17|85-17| 85-17| 10-20 | 10-20 | 10-20 10-20| 10-20 |105-21 | 10521 10521 10521 10521 1255 12505 | 10505 12525 | 12505 13-26 | 13-25 | 13-26 | 13-26  13-26 | 16-32 |16-32 | 16-32 | 16-32 1622

2,434 | 3,745 | 2,996 | 2434 | 1,685 | 2069 | 3183 | 2,546 | 2,09 | 1,432 | 1,970 | 3,032 | 2,425 | 1,970 | 1,364 | 1,655 2,546 | 2,037 | 1,655 | 1,146 | 1592 | 2449 | 1,959 1,592 1,102 1,293 | 1,989 | 1,592 | 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

974 1798|1438 | 974 | 539 [1.035|1.910| 1,528| 1,035| 573 | 985 1,819 1455 | 985 | 546 | 993 |1,833|1,467| 993 | 550 | 955 |1,%63|1.410| 955 | 529 |1,035(1,910(1,528 1,035 | 573 C:ﬁg‘;”sfet:fzs
0.1 |042]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 |0.120.12| 0.1 [0.08] 0.1 [0.12]0.12] 0.1 |0.08] 0.1 |0.12]0.12] 0.1 |0.08 42?36)
0101 )01]01 0410101 01]01]01]01]01]01]01]01[01]01]01[01]01[01]01]01]01]01]01]01][01]01]01

8517|8517 |8517 (8517|8517 10-20| 10-20| 10-20| 10-20 | 10-20 [105-21 10521 | 10521 10521 | 1052112525 12525 12525 | 12505 | 12525 | 13-26  13-26 | 13-26 | 13-26 | 13-26 | 16-32 | 16-32 | 16-32  16-32  16-32

1498 | 2047 | 1,872 1,498 | 1,498 [ 1273 1,910 1592 | 1,273 1273 [ 1213 | 1,818 | 1516 1.213 [ 1213] 1,019 | 1528 | 1,273 | 1,018 | 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

509 | 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 Hiigilnsed
010101 |0.080.08] 0.1 |01 |01 008008010101 0.08]0.08| 010101008 0.08] 0101|041 008008010101 0.08|0.08 52"‘*5RE)
04]01]01]01]01]01[01 01 01]01]|01]01]01]01[01|01|041|01]01]01]01]01]01|0101|01]01]01]01]01

8517|8517 (8517|8517 |85-17 | 10-20{ 10-20| 10-20| 10-20 | 10-20 [105-21 10521 | 10521 10521 | 1052112525 12525 12625 | 12505 | 12505 | 13-26 | 13-26 | 13-26 | 13-26 | 13-26 | 16-32 | 16-32 | 16-32 | 16-32  16-32

936 |1,872|1,31| 936 | 936 | 796 |1.592|1,114| 796 | 796 | 758 1,516 1061 | 758 | 758 | 637 |1.273| 891 | 637 | 637 | 612 |1.224| 857 | 612 | 612 | 497 | 995 | 696 | 497 | 47

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 | 308 | 796 | 557 | 318 | 199 | 379 | 758 | 531 | 303 | 189 | 362 | 764 | 535 | 306 | 191 | 367 | 735 | 514 | 204 | 184 | 398 | 796 | 557 | 318 | 199 Hiﬁ‘;’:d
0410101 |0.080.05] 0.1 |01 |01 |008]005|0.1]01 |01 0.080.05| 01|01 |01 008005010101 008005010101 |0.08]0.05 6§a5R’5)
04]01]01]01]01]01 01|01 |01]01]|01]01]01]01[01|01|041|01]01]01]01]01]01]01041[01]01]01]01]01

8517 85-17|85-17|85-17| 85-17| 10-20 10-20 | 10-20) 10-20| 10-20 |105-21 | 105-21 10521 10521 10521 12525 12505 | 10505 12525 | 12505 13-26 | 13-26  13-26 | 13-26  13-26 | 16-32 |16-32  16-32 | 16-32 1632

2,809 4,681 | 3,370 | 2,434 1872 | 2387 | 3979 | 2,865 2,09 | 1,592 | 2274 | 3789 | 2,728 | 1,970 | 1,516 | 1.910| 3.183 | 2,202 | 1,655 1273 | 1836 | 3061 | 2204 | 1,592 1,224 | 1,402 | 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 | 2022 | 1,168 | 749 |1,194| 2,984 | 2,140 | 1,261 | 796 [1137 | 2842 | 2046 1,182 758 [1,146| 2865 | 2063 [ 1192 | 764 |1.102| 2,755 1,083 | 1,146 | 735 [1194 | 2984 | 2149|1241 | 796 | Stainless
041 |045]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 | 0.4 |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 Sé%eés
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]02

8517 85-17|85-17|85-17| 85-17| 10-20 10-20 | 10-20 10-20| 10-20 |105-21 | 105-21 10521 10521 10501 1255 12505 | 10505 12525 | 12505 13-26 | 13-25 | 13-26 | 13-25  13-26 | 16-32 |16-32  16-32 | 16-32  16-22

2,809 4,681 | 3,745 | 2,809 | 2434 | 2387 | 3979 3,183 2,387 | 2,069 | 2,274 | 3,789 [ 3032 | 2274 | 1,970 1,910 3,183 | 2,546 | 1,910 | 1,655 | 1,836 | 3061 | 249 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 [1194| 2,984 | 2387 | 1432|1035 | 1,137 | 2,842 | 2274 | 1.364 | 985 | 1,145 | 2865 | 2092 (1,375 | 993 {1,102 | 2755 | 2.204 [ 1,322 955 | 1,194 | 2984|2387 | 1432[ 1,035 | Cast irons
0.1 0415|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 | 0.4 |0.15|0.15|0.412| 0.1 | 0.1 [0.15[0.15|0.12| 0.1 | 0.1 |0.15]0.15|0.12] 0.1 FFCCD
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]02

8517|8517 |8517 (8517|8517 10-20| 10-20| 10-20 | 10-20| 10-20 [105-21 10521 | 10521 10521 | 1052112525 12525 12525 | 12505 | 12525 | 13-26  13-26 | 13-26 | 13-26 | 13-26 | 16-32 | 16-32 | 16-32 | 16-32  16-32




Recommended Cutting Conditions

Vertical cutting (3% Use only in pushing-down directio

Tool dia.DC @10 (2 Flutes) @11 (2 Flutes) ®12 (3 Flutes) @13 (3 Flutes) ®16 (4 Flutes)
Work Recommended Modular Modular Modular Modular Modular
material grade <3DC carbide shank <3DC carbide shank <3DC carbide shank <3DC carbide shank <3DC carbide shank

Overhang
General | M9t | 3DC | 5DC

speed

General| Hi9" | 3DC | 5DC General| Hi9™ | 3DC | 5DC General| Hig™ | 3DC | 5DC General| Hi9"™ | 3DC | 5DC
pumose | ¢4 | 5| 7DC 7D pupose| e | 5pc | -7DC 7D C|purese | 22 | 5pc|7DC|>7PC el >7DC pupose | ¢ | '5pC|7DC

pupose | %% | 5D (.7DC >7DC

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

Vc(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

Mild steels V(mm/min) [2,483|7,639|3,820(3,310( 1,910 2,257 | 6,945 | 3,472 | 3,000 | 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
(200HB or | TH308
less) 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

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

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

Carbon steels

Alloy steels TH308

(3?28':‘;():0" 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

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

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) 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

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

Carbon steels

Vf(mm/min) |1,146|2,674|1,910(1,273| 917 |1,042|2,431 1,736 | 1,157 | 833 (1432|3342 |2,387| 1,592 | 1,146 | 1,322 | 3,085 | 2,204 | 1,469 | 1,058 | 1,432 | 3,342 | 2,387 1,592 | 1,146
Alloy steels TH308

42?_'0'{6) 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
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
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

Hasliteizged Vi(mm/min) | 764 |1,273|1,146| 764 | 611 | 694 |1,157|1,042| 694 | 556 | 955 |1,592|1,432| 955 | 764 | 881 | 1,469 |1,322| 881 | 705 | 955 |1,592|1,432| 955 | 764

52?—|5RE) TH308 fz(mm/t) |01 0.1 |01 /0080080101 |0.1]|0.0800801]|01]0.1008/0.08{01|0.1]01/0.08 0080101 |0.1/]0.08/0.08
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) 3183|5730 | 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
Ve(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

Has?i:;Ed 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

6§IS-|5RE) TH308 fz(mm/t) |01 0.1 |01 /0.08/0.05(0.1 01|01 008005010101 00800501 |0.1]|0.1/|0.08/0.05|0.1 01|01 0.080.05
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
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

Stainless VE(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

Sé%eés 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
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

Cast irons VE(mm/min) (1,592 | 4,297 | 3,820 | 2,674 | 1,910 (1,447 | 3,907 | 3,472 | 2,431 | 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

FFCD 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

[Note] (@ 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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@17 (4 Flutes)

@20 (5 Flutes)

®21 (5 Flutes)

@25 (6 Flutes)

26 (6 Flutes)

32 (8 Flutes)

<3bC car'?)/lig(e’uslﬁ;nk <3bC carlgligguslﬁ;nk <3bC car’l\)/ligguslﬁ;nk <3bC car'l\)/ligguslﬁ;nk <3bC carmgguslﬁ;nk <3bC carlgliggusl,ﬁ;nk m\glt%r,}i(al
| 52| 556 | oo ool 55 | 06| To6 PTOC|R | 252 | 556 | oc ool i | S0c| Toe Toc|ine | 25| 556 | oe|oc(wz| 25 | S0c| Toc 7ee
5,61711,234) 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 | 3,673 | 7,346 | 4,897 | 4,897 | 3,673

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

2,921 8,988 4,494 | 3,895 2,247 3,104 | 9,549 | 4,775 | 4,138 | 2,387 [ 2,956 | 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 | 3,820|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 (2?2;? o
05(05|05|05|05|06|06|06|06|06|06|06|06|06|06|07]|07]|0707]|07(07|07]|07|07|07]|08]|08|08]|08]|0.8
<0.2]<0.2{<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2| 0.2 <0.2{<0.2<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2<0.2|<0.2|<0.2

4,6818,426 | 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 | 2,984 | 2,984 | 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
2,434 6,741 3,370 | 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 | 3,581 3,104 | 1,989 C:lrlt;?,nstset:r;ls
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 (3?:;?0"
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
3370 |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 | 3,482 | 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

1,348 | 3,146 | 2,247 | 1,498 | 1,079 (1,432 | 3,342 | 2,387 | 1,592 | 1,146 | 1,364 | 3,183 | 2,274 | 1,516 1,091 | 1,375 | 3,209 | 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 Czlrlté;nstsézlils
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 42?_10'_\%)
05(05|0505|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
<0.2(<0.2|<0.2(<0.2|<0.2|<0.2|<0.2{<0.2{<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<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 | 1,592 |1,432| 955 | 764 | 909 |1,516|1,364 | 909 | 728 | 917 | 1,528 |1,375| 917 | 733 | 881 | 1,469 |1,322| 881 | 705 | 955 |1,692|1432| 955 | 764 Haszgzrsed
0101101 0.08/0.08/01 |01 |01 008 0.08f01]|01]|0.1|008008f0.1]0.1]|0.1/|0.08|0.08|0.1]|0.1]|0.1]|0.08/0.08/01 01|01 0.08 0.08 5;?—|5RE)
05(05|0505|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
<0.2{<0.2{<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2| 0.2 <0.2{<0.2{<0.2|<0.2|<0.2|<0.2|<0.2]<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2

1,872 (3,370{2,809 | 2,247 | 1,872 1,592 | 2,865 | 2,387 | 1,910 1,592 | 1,516 | 2,728 | 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 |1,348(1123 | 79 | 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 |1,432|1,194| 764 | 398 Haszgzrsed
0.1 (0.1]0.1|0.08{0.05(01|01]0.10080.05|0.1 0101|008 0050101 |0.10.08[0.05(0.1]|01]|01008(0.05|0.1 |0.1]|0.1 |0.080.05 6§5HsRE)
05(05|05|05|05|06|06|06|06|06|06|06|06|06|06|07]|07]|0707]|07(07|07]|07|07|07]|08]|08|08]|08]|0.8
<0.2{<0.2{<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2| 0.2 <0.2|<0.2{<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2<0.2|<0.2|<0.2
4,6818,426 | 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 | 2,984 | 2,984 | 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
1,872 5,056 | 3,370 | 2,696 | 1,872 [ 1,989 | 5,371 | 3,581 | 2,865 | 1,989 | 1,895 | 5,116 | 3,410 | 2,728 | 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| Stainless
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 sé%eés
05(05|05|05|05|06|06|06|06|06|06|06|06|06|06|07]|07]|0707]|07(07|07]|07|07|07]|08]|08|08]|08]|0.8
<0.2{<0.2|<0.2|<0.2|<0.2{<0.2|<0.2|<0.2|<0.2|<0.2|<0.2{<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2[<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2{<0.2
4,681 8,426 7,490 | 6,553 5,617 3,979 | 7,162 | 6,366 | 5570 | 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 | 3,979 | 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
1,872 (5,056 | 4,494 | 3,146 | 2,247 | 1,989 | 5,371 | 4,775 3,342 | 2,387 | 1,895 | 5,116 | 4,547 | 3,183 | 2,274 1,910 | 5,157 | 4,584 | 3,209 | 2,292 | 1,836 | 4,958 | 4,407 | 3,085 | 2,204 | 1,989 5,371 | 4,775| 3,342 | 2,387| Cast irons
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 FF(:CD
05(05|0505|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
<0.2(<0.2|<0.2(<0.2|<0.2|<0.2|<0.2{<0.2{<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2| 0.2




Field data

O Comparison of deflection amount vs vertical walls

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

Deflection amount (um) . s
0 1 2 3 4 5 6 7 8 Cutting conditions

° Work material : S50C (220HB)
2 Machine : Vertical type (BT40)
4 | ASPVmini |
6 Cutter : ASPVM1012R-3-M6 (¢12-3NT)
E s Shank : ASC12-6.5-74-24Z
= Insert : MPHT040205ZEL-0.5 (TH308)
a2 10 Cutting speed : Vc = 300m/min
% 12 Revolution : n = 7,958min"
2 Feed rate : fz=0.1mm/t
S Feed rate : Vf = 2,387mm/min
s '° Axial depth of cut (@p) =1.0mm
18 Radial depth of cut (@ae) =0.1mm
20 |- ASPVminij- Nine Five Three One  No zero-cuts Ovel’hang 50mm (L/D=4.2)
2 (No zero-cuts) . Number of zero-cut times , Coolant : Air-blow
i o il
2 Cutter : solid.¢12-4NT. Corner R0.5

Conventional (solid end mill) Cutting speed : V¢ = 90m/min

. Revolution : n =2,400min-"*
Feed rate : fz=0.1mml/t
Feed rate : Vf = 1,000mm/min
Axial depth of cut (@p) =20mm
Radial depth of cut (ae) =0.1mm
Overhang : 50mm (L/D=4.2)
Coolant : Air-blow

i

ik 33 : 3 AR :
Shiny surface Worn / Cloudy surface

O Comparison of finished bottom surfaces

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

Conventional (solid end mill) Cutting conditions

Work material : Pre-hardened steels (40HRC)
Machine : Vertical 3-axis M/C (HSK63)
Tool : ASPVM1012R-3-M6 (¢12-3NT, CR=R0.5, TH308)
Solid end mill (¢12-4NT, CR=R0.5)
Cutting speed : Vc = 200m/min
£ Feed rate : fz=0.1mm/t
: Feec_:l direction roughness:Ra=0.49um Axial depth of cut (ap) =0.1mm
Radial roughness:Ra=0.07uym Radial roughness:Ra=0.52um Radial depth of cut (@e) =6.0mm
Overhang : 50mm (L/D=4.2)
Coolant : Air-blow

Ramp Angle / Hole Dia.

Regarding ramping and Ramp angle &

helical milling diameter. Hole Dia.
\‘ |
== y i !
. ! ‘

| | T
Ramping \\\\7_4,/ Helical milling
Tool Dia.(mm) 10 1 12 13 16 17 20 21 25 26 32
Maximaunn;IeRgmping 0.5° or less

Hole Dia.(mm) 13~19|15~21|17~23|19~2525~31|27~33|33~39|35~41|43~49|45~51|57~63




Field data

Field Data

Cutting examples

Cutting conditions

Result

Plastic mold
Finishing mold base

Tool : ASPVM1016R-4-M8, ASC16-8.5-1
Work material : SCM440 (32HRC)
Insert : MPHT040202ZEL (Equivalent to
Overhang : 120mm (L/D=7.5)

Machine : Vertical type (HSK63)

60-95Z

TH308)

/\
- =

\
\/\

mside wall

Cutting speed : Vc=300m/min
Revolution : n=6,000min™

Feed speed : Vf=2,150mm/min
Feed rate : fz=0.1mm/t

Cutting depth : gp=0.8mm
Radial depth of cut : ge=0.05mm
Coolant : Air-blow

mBottom surface

Cutting speed : Vc=200m/min
Revolution : n=4,000min™

Feed speed : Vf=1,600mm/min
Feed rate : fz=0.1mm/t

Cutting depth : gp=0.05mm
Radial depth of cut : ge=8.0mm
Coolant : Air-blow

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

Die-casting mold
Finishing design sections

Tool : ASPVM1012R-3-M6, ASC12-6.5-74-24Z

Work material : SKD61 (46HRC)

Insert : MPHT040210ZEL-0.5 (Equivalent to TH308)

Overhang : 50mm (L/D=4.2)
Machine : Vertical type (HSK63)

-

mside wall

Cutting speed : Vc=260m/min
Revolution : n=7,000min™

Feed speed : Vf=2,000mm/min
Feed rate : fz=0.1mm/t

Cutting depth : gp=0.1mm
Radial depth of cut : ge=0.1mm
Coolant : Air-blow

mBottom surface

Cutting speed : Vc=110m/min
Revolution : n=2,900min"

Feed speed : Vf=870mm/min
Feed rate : fz=0.1mm/t

Cutting depth : gp=0.1mm
Radial depth of cut : ge=7.0mm
Coolant : Air-blow

Maintains high surface
grade and dimensional
accuracy throughout the
cutting process.

Can be used as an
integrated tool for both
design and structural
sections.

Mold components
Finishing reference
surfaces

Tool : ASPVM1016R-4-M8, ASC16-8.5-1
Work material : SCM440 (32HRC)
Insert : MPHT040205ZEL (Equivalent to
Overhang : 125mm (L/D=7.8)

Machine : Vertical type (HSK63)

60-95Z

TH308)

B

mside wall

Cutting speed : Vc=300m/min
Revolution : n=6,000min™

Feed speed : Vf=2,400mm/min
Feed rate : fz=0.1mm/t

Cutting depth : gp=0.4mm
Radial depth of cut : ge=0.05mm
Coolant : Air-blow

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.

Plate finishing

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

Work material : S50C (220HB)
Insert : MPHT040205ZEL (TH308)
Overhang : 50mm (L/D=4.2)
Machine : Vertical type (BT50)

—

mBottom surface

Cutting speed : Vc=300m/min
Revolution : n=7,958min""

Feed speed : Vf=1,194mm/min
Feed rate : z=0.05mm/t
Cutting depth : gp=0.03mm
Radial depth of cut : ge=9.6mm
Coolant : Emulsion oil

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.

Lineup of our tools for finishing structural sections

Feature Body Insert
Type Tolerance . . . No. of Tool description
r Efficiency | Economical | Tool dia. | Flutes | Corner R CETERS

High-precision radius finishing tool with unique clamping
mechanism and helical cutting edge

ARPF @) $6~32| 2 |R0.3~3.0 1
Compact tool characterized by free-cutting with ground
chipbreaker and high efficiency based on multi-flute

P specification
ASPVmini 2N O o O |¢10~32/2~8 |R0.2~1.0| 2
.._.—-'"’-"-——‘-‘

Multi-function/multi-flute specification tool designed for
finishing structural sections

ASPV l O O O |¢16~63/2~8 |[R0.2~2.0| 2




MOLDINO

The Edge To Innovation

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 Attentions on Safety

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.
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.
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