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Multi-functional Indexable Insert Endmill

MITSUBISHI

S MITSUBISHI CARBIDE

A multi-functional
milling tool with a
center cutting edge.

035 now
available!

Worlc standard
multi-function en¢

A single/insert geometry for ea

tool mgnage‘rhnent

rotating them:)

[ Miracle Coating Insert VPISTF ] The double insert conflguraiflen
. : - strengthens the bottom cutting

xcellent fracture and wear resistance. Ideal for milling a _ 2 -
wide range of materials from alloy tool steel to cast iron edge and increases tool life.




Multi-functional Indexable Insert Endmill

ALX

BFeatures
216, @17, 220, @21, @25, 226, 932, z33,%35, 240, @50

Application Shoulder milling, slotting, drilling, helical, pocketing, ramping, copying
S /BISHY Y / ‘
. e 700L . :

Center Cutting Edge F o
The AQX is designed with a ‘
center cutting edge, making it is
possible to sink, helical mill and
pocket without a pre-prepared
hole.

Heat Resistant
Body

The body of the tool is made
from a special alloy steel that has
high heat resistant properties. A
special surface treatment is used
to increase wear and corrosion
resistance.

Center
cutting
edge

Through Coolant Holes

“/

The body is designed
with through coolant
holes to improve
cooling and chip
disposal. The AQX
is also available
without coolant holes.

Improved pocket shape for
better chip discharge

Improved pocket design maintains high body rigidity.

One Insert Type

2 Insert Bottom Cutting Edge Tool management is

a simplified by using only
one type of insert for all 4
cutting edges. By rotating
the inserts it's possible to
use all 4 corners.

Insert rotation

The lower cutting edge
consists of 2 inserts,
resulting in higher
cutting edge strength
and increased tool life.




MITSUBISHI

A large variety of products suitable for a wide application area

Sizes available

016-30

Baltems I.INE “P

TEEEE K

ong shank type
@With & without thr
@sStandard

@standard &1

Undercut Type

The cutting edge diameter has been
designed so it is Tmm larger than the shank
diameter, making it possible to machine

D4

Shank
diameter

vertical faces without any interference.

Order number D1 Da No
AQXR17:3SC:167: 17 16| interference ! |
AQXR21:< 21 20
AQXR26< 26 25
AQXR33: 33 32
AQXR35¢ 35 32
AQXR40:. 40 32
AQXR50:. 50 42 @D1

For further details please refer to the Page 3. Cutting edge diameter

-

ough coolant holes
& short edge type

Wide Range of Inserts
M2 breaker &G Tbreaker

ﬁ

@ High accuracy peripherally ground
inserts.

@ Large rake angle to provide high
cutting edge sharpness.

@®An HTi10 insert is available with a
polished rake face to prevent
welding problems when machining
aluminium alloys.

@Economical molded inserts.

@ Suitable for machining a wide
range of workpiece materials
under various cutting conditions.

Carbon Steel ¢c ¥
Stainless Steel el Cutting Conditi(lms(Guide): . .
@ : Stable Cutting € : General Cutting ¥ : Unstable Cutting
Workpiece Cast Iron s
P Non-ferrous Matal [
: . Honing :
Heat-resistant Alloy, Titanium Alloy E : Round
Hardened Materials
vl Coating  [Carbide Dimensions (mm)
Cutter [ @|E[w =
Sharp Order Number Diameter (c)_u é ."E’ g E 1 1 - - Geometry
oo
> | > T
QOMTO0830R-M2 ¢16,17(M(E|®| @ 84| 55| 3 0.8
1035R-M2 $20.21(M(E|® | ® 106 | 7 35 | 08
1342R-M2 $25,26|[M|E|(®|® 13.1 87| 42 | 08
@ 1651R-M2 | $32.33|M|E|®|® 16511 | 51 | 08
&P 1856R-M2 ¢35 [M[E|®|® 18 | 12 56 | 0.8
2062R-M2 ¢ 40 M|IE|® @ 20.4 | 136 | 6.2 | 0.8
2576R-M2 ¢ 50 M|IE|® @ 258 | 172 | 76 | 0.8
QOGTO0830R-G1 $16,17|G|E|® () 84| 55| 3 0.4
1035R-G1 $20,21|G|E|® ® 106 | 7 35 | 04
1342R-G1 $25,26(G|E|® () 131 | 87| 42 | 0.4
E_ N 1651R-G1 $32,33|G|E|® o |165/11 |51 |04
X 1856R-G1 $35 |G|E|® ° 18 |12 56 | 0.4
2062R-G1 ¢ 40 G|E|® [ J 20.4 | 136 | 6.2 0.4
2576R-G1 ¢ 50 G|E|® [ 258 | 17.2 | 7.6 0.4

@ : Inventory maintained

MIRACLE® coated VPISTF
IESNPR——  \liracle coated VPISTF
[ displays high welding
resistance making it
suitable for a wide range of
workpiece materials from
mild and low carbon steels
through to hardened steels.

MIRACLE° coating
(ALTIN

MIRACLE® coated VP3ORT
SN )\ combination of a tough

cemented carbide substrate
and MIRACLE° coating provides
excellent fracture resistance.
Ideal for heavy interrupted
cutting of stainless and alloy
steels.

MIRACLE® coating
(ALTIN




Multi-functional Indexable Insert Endmill

ALX

M Standard Edge Type

_—'-"J_r.
5 3
= _’f
1""; i .—J__;'_,"...--'"".- 9 A3
— (3
y B e Number of inserts : 4 &g, L2
—" L1
Right hand tool holder only.
@ D p @77
%|o ) ) § P
o S| Dimensions (mm) NS (O)
> Order Number g / ![‘@11
[ ] 6 * *
R 8 D1 L1 D4 L2 A31 ap2 Clamp Screw Wrench Insert
AQXR164SA16S |e|of 16 | 120 | 16 | 30 45 | 176 TS2A MDTKYO6F
164SN16S |(e@|-| 16 | 120 | 16 | 30 45 | 176 TS2A DTKYO06F
QOG/MTO0830R-G1/M2
174SA16S |(e@|0| 17 | 120 | 16 | 30 45 | 176 TS2A MTKYO6F
174SN16S |(e@|-| 17 | 120 | 20 | 30 45 | 176 TS2A DTKYO6F
204SA20S (e|o| 20 | 130 | 20 | 35 6 22 TS25 MDTKYO8F
204SN20S (e|-| 20 | 130 | 20 | 35 6 22 TS25 @DTKYO8F
214SA20S |@|o| 21 | 130 | 20 | 35 | 6 | 22 7825 @Tkyosr | QOC/MT1035R-G1/M2
214SN20S |(e|-| 21 | 130 | 20 | 35 6 22 TS25 MDTKYO8F
254SA25S (e|o| 25 | 140 | 25 | 40 75 | 27 TS33 @TKY08D
254SN25S |(e|-| 25 | 140 | 25 | 40 75 | 27 TS33 @TKY08D
el
g 2645A25S |@|o| 26 | 140 | 25 | 40 | 75 | 27 TS33 @TKyosp | GOC/MT1342R-G1/M2
IS 264SN25S |@|-| 26 | 140 | 25 | 40 75 | 27 TS33 @TKY08D
@ 324SA32S |(e|of 32 | 150 | 32 | 50 95 | 35 TS407 @TKY15D
324SN32S |e|-| 32 | 150 | 32 | 50 9.5 35 TS407 @TKY15D
OG/MT1651R-G1/M2
334SA32S |(e|0| 33 | 150 | 32 | 50 95 | 35 TS407 @TKY15D Q
334SN32S |(e|-| 33 | 150 | 32 | 50 95 | 35 TS407 @TKY15D
&P 354SA32S |(e|o| 35 | 150 | 32 | 50 | 11 40 TS407 @TKY15D
«@» 354SN32S |e|-| 35 | 150 | 32 | 50 | 11 40 T5407 @Tky1sp | QOC/MTT856R-G1/M2
404SA32S |e|O| 40 160 32 60 12 44 TS55 @TKY25D
404SN32S |e|-| 40 | 160 | 32 | 60 | 12 44 TS55 @TKy2sp | QOG/MT2062R-G1/M2
504SA42S |e|o| 50 | 170 | 42 | 70 | 15 55 TS6S ®TKY30T
QOG/MT2576R-G1/M2
504SN42S |e|-| 50 | 170 | 42 | 70 | 15 55 TS6S @TKY30T
AQXR164SA16L |e@|of 16 | 175 | 16 | 50 45 | 176 TS2A MDTKYO6F
164SN16L |(@|-| 16 | 175 | 16 | 50 45 | 176 TS2A MTKYO6F
OG/MT0830R-G1/M2
174SA16L |@|O]| 17 | 175 | 16 | 30 45 | 176 TS2A DTKYO6F Q
174SN16L |[@|-| 17 | 175 | 16 | 30 45 | 176 TS2A MDTKYO6F
204sA20L (e|o| 20 | 185 | 20 | 60 6 22 TS25 MDTKYOSF
204SN20L |(e®|-| 20 | 185 | 20 | 60 6 22 TS25 MTKYOSF
QOG/MT1035R-G1/M2
214SA20L (e |(O| 21 185 20 35 6 22 TS25 MTKYO8F
214SN20L |®|-| 21 | 185 | 20 | 35 6 22 TS25 MDTKYO8F
254SA25L (e@|o| 25 | 220 | 25 | 75 75 | 27 TS33 @TKY08D
254SN25L |@|-| 25 | 220 | 25 | 75 75 | 27 TS33 @TKY08D
QOG/MT1342R-G1/M2
=2 264SA25L |(e@|0| 26 | 220 | 25 | 40 75 | 27 TS33 @TKY08D
S 264SN25L |@|-| 26 | 220 | 25 | 40 75 | 27 TS33 @TKY08D
324SA32L |e|of 32 | 230 | 32 | 90 95 | 35 TS407 @TKY15D
324SN32L |e|-| 32 | 230 | 32 | 90 95 | 35 TS407 @TKY15D
QOG/MT1651R-G1/M2
334SA32L |@|O| 33 | 230 | 32 | 50 95 | 35 TS407 @TKY15D
334SN32L |e|-| 33 | 230 | 32 | 50 95 | 35 TS407 @TKY15D
=P 354SA32L |e|of 35 | 230 | 32 | 50 | 11 40 TS407 @TKY15D
QOG/MT1856R-G1/M2
&= 354SN32L |e|-| 35 | 230 | 32 | 50 | 11 40 TS407 @TKY15D
404SA32L |e|o| 40 | 240 | 32 | 60 | 12 44 TS55 @TKY25D
OG/MT2062R-G1/M2
404SN32L |@|-| 40 | 240 | 32 | 60 | 12 44 TS55 @TKY25D a
504SA42L |e 50 | 250 | 42 | 70 | 15 55 TS6S @TKY30T
504SN42L |e@|-| 50 | 250 | 42 | 70 | 15 55 TS6S @TKY30T QOG/MT2576R-G1/M2

*1 A3: Max depth of cut to maintain the full two bottom insert contact with workpiece.

*2 ap : Maximum overall depth of cut.

@ : Inventory maintained




MITSUBISHI

M Short Edge Type

Number of inserts : 2

oD1

oD4

L1

Right hand tool holder only.

o) ® p @70
% ¢} /.
o e|TL Dimensions (mm) § C
l% Order Number » e / !C(ij}l
| 6 * *
R|G| D1 | Lt | Da | 2| As" | ap™ [ClampScrew|  Wrench Insert
AQXR162SA16S |®|O| 16 | 120 | 16 | 30 | 45 | 7.4 | TS2A DTKY0BF
162SN16S |®|-| 16 | 120 | 16 | 30 | 45 | 7.4 | Ts2A DTKY0BF
172SA16S (@ |O| 17 | 120 | 16 | 30 4.5 7.4 TS2A MDTKYO06F QOG/MTO830R-G1/M2
172SN16S |@|-| 17 | 120 | 16 | 30 | 45 | 7.4 | Ts2A DTKY0BF
202SA20S |@[O| 20 | 130 | 20 | 35 | 6 92 | Ts25 DTKY08F
202SN20S |®|-| 20 | 130 | 20 | 35 | 6 92 | Ts25 DTKYO8F
212SA20S |®|0O| 21 | 130 | 20 | 35 | 92 | Ts25 @TkyosF | QOC/MT1035R-G1/M2
212SN20S |@|-| 21 | 130 | 20 | 35 | 6 92 | Ts25 DTKYO8F
252SA25S |@|O| 25 | 140 | 25 | 40 | 75 | 115 | Ts33 @TKY08D
- 252SN25S |®|-| 25 | 140 | 25 | 40 | 7.5 | 115 | Ts33 @TKY08D
k5 262SA25S |®|0| 26 | 140 | 25 | 40 | 7.5 | 115 | Ts33 @Tkyosp | JOC/MT1342R-G1/M2
S 262SN25S |®|-| 26 | 140 | 25 | 40 | 7.5 | 115 | Ts33 @TKY08D
Z 322SA32S |[@|0| 32 [ 150 | 32 | 50 | 95 | 145 | Ts407 @TKY15D
322SN32S (@ |-| 32| 150 | 32 | 50 | 95 | 145 | Ts4o07 @TKY15D
332SA32S |@|Of 33150 | 32 | 50 9.5 14.5 TS407 @TKY15D QOG/MT1651R-G1/M2
332SN32S |@|-| 33 | 150 | 32 | 50 9.5 | 145 TS407 ®@TKY15D
@ 352SA32S (@|O| 35 | 150 | 32 | 50 | 11 16 TS407 @TKY15D
= 3525N32S |®|-| 35 | 150 | 32 | 50 | 11 16 TS407 @Tky1sp | JOG/MTT856R-G1/M2
402SA32S |®@[O| 40 | 160 | 32 | 60 | 12 | 18 TS55 @TKY25D
402SN32S |®|-| 40 | 160 | 32 | 60 | 12 | 18 7855 @Tkyzsp | QOG/MT2062R-G1/M2
502SA42S |e@|o| 50 | 170 | 42 | 70 | 15 | 23 TS6S @TKY30T
5025N42S |@|-| 50 | 170 | 42 | 70 | 15 | 23 7568 ®Tkysor | QOC/MT2576R-G1/M2
AQXR162SA16L |®|O| 16 | 175 | 16 | 50 | 45 | 7.4 | TS2A DTKYOBF
162SN16L |®|-| 16 | 175 | 16 | 50 | 45 | 7.4 | Ts2A DTKY0BF
172SA16L |®|o| 17 | 175 | 16 | 30 | 45 | 7.4 | Ts2a ®TKyosr | YOG/MTO830R-G1/M2
172SN16L |®|-| 17 | 175 | 16 | 30 | 45 | 7.4 | Ts2a DTKY06F
202SA20L |®|O| 20 | 185 | 20 | 60 | 6 92 | Ts25 DTKYO8F
202SN20L |®|-| 20 | 185 | 20 | 60 | 6 92 | Ts25 DTKYO8F
212SA20L |®|o| 21 | 185 | 20 | 35 | & 92 | Ts25 ®TKyosr | JYOC/MT1035R-G1/M2
212SN20L |®|-| 21 | 185 | 20 | 35 | 6 92 | Ts25 DTKYOSF
252SA25L |@|O| 25 | 220 | 25 | 75 | 75 | 115 | Ts33 @TKY08D
252SN25L |®|-| 25 | 220 | 25 | 75 | 75 | 115 | Ts33 @TKY08D
> 262SA25L |®|0| 26 | 220 | 25 | 40 | 75 | 115 | Ts33 @TKyosp | JOC/MT1342R-G1/M2
3 262SN25L |®|-| 26 | 220 | 25 | 40 | 75 | 115 | Ts33 @TKY08D
322SA32L |®|O| 32 | 230 | 32 | 90 | 95 | 145 | Ts4o07 @TKY15D
322SN32L |®|-| 32 | 230 | 32 | 90 | 95 | 145 | Ts407 @TKY15D
332SA32L |®|0| 33230 | 32 | 50 | 95 | 145 | Ts407 @Tky1sp | QOC/MT1651R-GI/M2
332SN32L |®|-| 33 | 230 | 32 | 50 | 95 | 145 | Tsa07 @TKY15D
@ 352SA32L (@|of 35| 230 | 32 | 50 | 11 16 TS407 @TKY15D
@ 3529N32L |@|-| 35| 230 | 32 | 50 | 11 | 16 T5407 @TKy1sp | QOC/MT1856R-G1/M2
402SA32L |®|O| 40 | 240 | 32 | 60 | 12 | 18 TS55 @TKY25D
402SN32L |®|-| 40 | 240 | 32 | 60 | 12 | 18 555 @Tkyzsp | JOC/MT2062R-G1/M2
502SA42L |®|O| 50 | 250 | 42 | 70 | 15 | 23 TS6S @TKY30T
502SN42L |®|-| 50 | 250 | 42 | 70 | 15 | 23 TS6S @TKy3oT | JOC/MT2576R-G1/M2

*1 A3: Max depth of cut to maintain the full two bottom insert contact with workpiece.
*2 ap : Maximum overall depth of cut.




Multi-functional Indexable Insert Endmill

Recommended Cu

ting Con

ns

ap

Up to A3 depth of cut, the two lower cutting edges maintain
contact with the woprkpiece. Beyond the range of A3, there is
an area where the cutting edge contact with the workpiece
becomes single bladed. Please pay special attention to the
relationship between the depth of cut and the feed in this area.

The insert in contact with the top edge of the workpiece
tends to suffer from damage. At large depths of cut,
applying depth of cut (t), where there are 2 inserts in contact
is recommended to reduce wear and damage to the inserts.

€)

A3

©

*Figures for A3 and ap are shown in the
standard holders tables on the previous pages.

Tool diameter | Recommended depth of cut t (mm)
$16,17 12 — 14
¢ 20,21 14 — 17
¢ 25,26 17 — 22
¢ 32,33 22 — 28
¢35 25 — 32
$40 28 — 35
¢ 50 35 — 45

6D1
4.5D1
3D1
1.5D1

Orverhang

BT50

BT40
HSK63

0

*D1=Cutting edge diameter

50%

100%

Feed

Chatter, vibration and other operational problems tend to
occur with a long tool overhang and/or low machine rigidity,
resulting in unstable machining.

Please reduce the feed accordingly in these conditions,
using the chart above as a guideline.

M Cutting Conditions for Shoulder Milling

- 16,17 $20, 21
. Cutting Speed 16, i
Workpiece Hardness Grade (m/min) Depth of Cut [Width of Cut] Feed | Depth of Cut | Widih of Cut| Feed
(mm) (mm) | (mm/rev)| (mm) (mm) | (mm/rev)
—45| -8 0.25 -6 -10 0.30
Mild steel 180
< = = = -
S S <180HB VP15TF il 45-12 5 016 | 6-14 7 0.25
12-17 | -3 010 | 14—22 | -4 0.18
Carbon Steel —45| -8 0.20 -6 -10 0.25
Alloy Steel 180—350HB VP15TF “ 2330200) 45-12 | —4 014 | 6-14| -6 0.20
(JIS S50C,5CM440) 12-17 | —2 008 | 14—22 | -3 0.16
—45| -8 0.20 —6 -10 0.25
Stainless Steel VP30RT 150
< —_ — — —
(JIS SUS304) Sl (VP15TF) (120—180) w1 4 0.14 | 6-14 6 0.20
12-17 | -2 008 | 14—22| -3 0.16
—45| -8 0.25 -6 -10 0.30
Cast Iron Tensile strength 180 — — — _
(JIS FC300) <450MPa VP1STE (150—220) et : GAlY || Ok v 07
12-17 | -3 010 | 14—22 | -4 0.18
—45] —11 0.30 —6 —14 0.35
i HTi10 500
Aluminium Alloy (G1 breaker) (200—800) 45-12 -8 0.21 6—14 -10 0.30
12-17 | -5 015 | 14—22 | -6 0.23
—45| -5 0.16 -6 -6 0.20
Hardened Steel 40—55HRC VP15TE (505(; il 45-12 | -3 010 | 6—14 | -4 0.16
12—17 | —1 006 | 14—22 | -2 0.12

*1 Please pay special attention to the depth of cut when using the short edge type.
*2 When using the G1 breaker (VP15TF), reduce the feed rate by at least 20%.

M Cutting Conditions for Slotting

: 16,17 $20, 21
. Cutting Speed ¢
Workpiece Hardness Grade (m/min) Depth of Cut Feed Depth of Cut Feed
(mm) (mm/rev) (mm) (mm/rev)
—4.5 0.16 —6 0.18
Mild steel 180
< = —
(JIS SS400, SCM440) <180HB VP15TF (150—220) 45—12 0.10 6—14 0.14
12—17 0.07 14—-22 0.10
Carbon Steel 160 —45 0.14 —6 0.16
Alloy Steel 180—350HB VP15TF (120—200) 45—-12 0.09 6—14 0.12
(JIS S50C,SCM440) 12—17 0.05 14—22 0.10
0 —4.5 0.14 -6 0.16
Stainless Steel VP30RT 15
< = —_
(JIS SUS304) <270HB (VP15TF) (120—180) 45—-12 0.09 6—14 0.12
12—17 0.05 14—22 0.10
=43 0.16 —6 0.18
Cast Iron Tensile strength 180 — —
(JIS FC300) <450MPa VP15TF (150—220) 45—12 0.10 6—14 0.14
12—17 0.07 14—22 0.10
0 —4.5 0.18 —6 0.20
- HTi1 500
Aluminium Alloy (G1 breaker) (200—800) 4.5—-12 0.12 6—14 0.16
12—17 0.09 14—-22 0.12
80 —4.5 0.10 —6 0.12
Hardened Steel 40—55HRC VP15TF
(50—120) 45—12 0.07 6—14 0.10

*1 Please pay special attention to the depth of cut when using the short edge type.

*2 When using the G1 breaker (VP15TF), reduce the feed rate by at least 20%.
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$25, 26 $32,33 $35 $40 $50
Depth of Cut | Width of Cut| Feed  |Depth of Cut| Width of Cut| Feed |Depth of Cut| Widthof Cut| Feed [Depthof Cut| Widthof Cut| Feed |[Depthof Cut| Widthof Cut| Feed
(mm) (mm) | (mm/rev)| (mm) (mm) | (mm/rev)| (mm) (mm) | (mm/rev)| (mm) (mm) | (mm/rev)| (mm) (mm) | (mm/rev)
-75| —125 0.35 —95 —16 0.40 -1 —-175 0.45 —-12 —20 0.50 —15 =25 0.60
75-17 | —8 0.28 9.5—22 -1 0.32 11-25 | —12 0.35 12—28 —13 0.40 15—35 —16 0.50
1=21 | =5 0.20 22—-35 =(g 0.25 25—40 | —6.5 0.28 28—44 -7 0.30 35—55 —10 0.35
-75| —125 0.30 =9.5 —16 0.35 -1 —-17.5 0.37 —-12 —20 0.40 —15 —25 0.50
75—17 | -7 0.25 9.56—-22 —10 0.28 11-256 | —11 0.30 12—-28 —-12 0.32 15—35 —14 0.40
17-27 | —4 0.18 22—35 =5 0.20 25—40 | =55 0.22 28—44 —6 0.25 35555 -8 0.30
=713 || =128 0.30 D) —16 0.35 =11 —-175 0.37 —-12 —20 0.40 —15 —25 0.50
7517 | —7 0.25 9.5—22 -10 0.28 11-25 | —12 0.30 12—28 —-12 0.32 15—35 —14 0.40
17-27 | —4 0.18 22—-35 -5 0.20 25—40 | —6.5 0.22 28—44 —6 0.25 36—55 —8 0.30
-75| —125 0.35 —95 —16 0.40 -1 —175 0.45 —12 —20 0.50 —15 =75 0.60
75-17 | —8 0.28 9.5—22 -1 0.32 11-25 | —12 0.35 12—28 —13 0.40 15—35 —16 0.50
17—-27 | —5 0.20 22—-35 —6 0.25 25—40 | —6.5 0.28 28—44 -7 0.30 35—55 —10 0.35
-75| —175 0.40 —95 —23 0.45 -1 —245 0.50 —12 —28 0.55 —15 —35 0.65
75-17 | —125 0.33 9.5—22 —16 0.37 11—-25 | =175 0.40 12—-28 —20 0.45 15—35 2D 0.55
17—-27 | —75 0.25 22—35 —10 0.30 25—40 | —10.5 0.32 28—44 —12 0.35 35—55 —15 0.40
—-75| -7 0.22 =@ -8 0.25 -1 -9 0.28 —12 —10 0.30 —15 —14 0.35
75—17 | —4 0.18 9.5—22 -5 0.20 11—25 | =55 0.22 12—28 —6 0.24 15—35 -8 0.30
17-27 | -2 0.14 22—35 -2 0.16 25—40 | -2 0.17 28—44 -2 0.18 35=55 —4 0.22

$25, 26 $32,33 $35 $40 $50
Depth of Cut Feed Depth of Cut Feed Depth of Cut Feed Depth of Cut Feed Depth of Cut Feed
(mm) (mm/rev) (mm) (mm/rev) (mm) (mm/rev) (mm) (mm/rev) (mm) (mm/rev)

—75 0.20 —9.5 0.25 -1 0.27 —12 0.30 =15 0.35
75-17 0.16 9.5—22 0.20 11-25 0.22 12—28 0.25 15—35 0.30
17-27 0.12 22—35 0.14 25—40 0.16 28—44 0.18 36—55 0.22
—7.5 0.18 —9.5 0.20 -1 0.22 —12 0.25 =1B 0.30
75-17 0.14 9.5—22 0.16 11—-25 0.18 12—28 0.20 15—35 0.25
17-27 0.10 22—35 0.12 25—40 0.13 28—44 0.14 35—55 0.16
—-75 0.18 —-95 0.20 -1 0.22 —-12 0.25 —15 0.30
75-17 0.14 9.5—-22 0.16 11—-25 0.18 12—-28 0.20 15—35 0.25
17-27 0.10 22—35 0.12 25—40 0.13 28—44 0.14 35—55 0.16
=18 0.20 =8 0.25 -1 0.27 —12 0.30 =15 0.35
75-17 0.16 9.5—22 0.20 11-25 0.22 12—28 0.25 15—35 0.30
17-27 0.12 22—35 0.14 25—40 0.16 28—44 0.18 35—55 0.22
—7.5 0.22 —9.5 0.27 -1 0.30 —12 0.32 =18 0.37
75-17 0.18 9.5—22 0.22 11-25 0.25 12—28 0.27 15—35 0.32
17-27 0.14 22—35 0.16 25—40 0.18 28—44 0.20 36—55 0.25
—7.5 0.14 —9.5 0.16 -1 0.17 —12 0.18 —15 0.22
75—-17 0.12 9.5—22 0.12 11—25 0.13 12—28 0.14 15—35 0.16




Multi-functional Indexable Insert Endmill

Recommended Cutting Conditions

M Cutting Conditions for Helical Cutting @How to derive a locus of the Locg“ggm: DgireEhI;IIe - anged"ge
— i center of the tool. of the tool diameter diameter
— o
— (-} 3 @ Depth of cut for each pass. P=m xdc x ta*nu a
A\ C a°<3
v @ Min. machined hole diameter for helical cutting : 1.2D1
s Max. machined hole diameter for helical cutting : 1.8D1
oDH @For efficient chip discharge, always apply air blow.

P @When using a G1 breaker insert (VP15TF) please reduce the feed rate by 20%.

Cutting 16,17 $20, 21 $25, 26
Workpiece Hardness | Grade | Speed ’\g?;rngtlg? Max. depth| Feed |DOC/pass “ﬂ?;rﬂ'e"t'e"? Max. depth| Feed |DOC/pass “ﬂf:ﬂ'&'&g Max. depth| Feed |DOC/pass
(m/min) (mm) of cut (mm)| (mm/rev) |(mm/pass) (mm) of cut (mm)| (mm/rev) |(mm/pass) (mm) of cut (mm)| (mm/rev) |(mm/pass)
Mild steel 20 8 0.16 | 0.44 24 10 0.18 | 0.44 30 125 0.20 | 0.55
(JIS 33400) <180HB | VP15TF (150130220) 25 | 12 | 014 | 099 | 30 | 15 | 016 | 110 | 38 | 19 | 018 | 1.43
SeRLY 29 | 16 | 012|143 | 36 | 20 | 014 | 176 | 45 | 25 | 016 | 2.20
20 8 0.14 0.33 24 10 0.16 0.33 30 12.5 0.18 0.41
Carbon Steel 160
Alloy Steel 180—350HB | VP15TF 25 12 0.12 0.74 30 15 0.14 0.82 38 19 0.16 1.07
(JIS S50C,5CM440) (120—200)
' 29 16 0.10 1.07 36 20 0.12 1.32 45 25 0.14 1.65
20 3 0.14 | 0.22 24 4 0.16 | 0.22 30 5 0.18 | 0.27
Stainless Steel VP30RT 150
(JIS SUS304) <270HB (VP15TF)| (120—180) 25 5 0.12 0.49 30 T 0.14 0.55 38 9 0.16 0.7
29 8 0.10 0.71 36 10 0.12 0.88 45 12.5 0.14 1.10
20 10 0.16 0.55 24 14 0.18 0.55 30 18 0.20 0.69
Cast Iron Tensile strength 180
(JIS FC300) < 450MPa VP15TF (150—220) 25 13 0.14 1.23 30 17 0.16 1.37 38 21 0.18 1.78
29 16 0.12 1.78 36 20 0.14 2.19 45 25 0.16 2.74
20 10 0.18 0.44 24 14 0.20 0.44 30 18 0.22 0.55
- HTi10 500
Aluminium Alloy - (G1 breaken)| (200—800) 25 13 0.16 | 0.99 30 17 0.18 1.10 38 21 0.20 1.43
29 16 0.14 1.43 36 20 0.16 1.76 45 25 0.18 | 2.20
20 3 0.10 | 0.22 24 4 0.12 | 0.22 30 5 0.14 | 0.27
Hardened Steel| 40—55HRC | VP15TF (50 Eﬂ 20) 25 5 0.08 | 0.49 30 7 0.10 | 0.55 38 9 0.12 | 0.7
29 8 0.06 | 0.7 36 10 0.08 | 0.88 45 125 0.10 1.10
M Cutting Conditions for Drilling and Plunging
@ Drilling @The recommended drilling depth is @ Plunging @The feed rate for plunging is
- less than 0.5 x D1. the same as the feed for
u @Use step feed when drilling 2%?;?;';:;};?1 the drilling.
: (0.25~0.5mm) to ensure the chips are | @®No step feed is necessary.
; /
; effectively broken. : @Please refer to the following
@Use step feed when drilling table for the depths of cut
(0.25~0.5mm) to ensure the chips are for plunging operations.
effectively broken.
= ®The g.hipst.generated ?ﬁntdizperset in Depth of cut in the radial direction | < 0.4D1
any direction, ensure that adequate -
oD1 .
safety precautions are taken. Pick feed Pick feed =< 0.501
I
Cutting $16,17 $20, 21 $25, 26
Workpiece Hardness Grade Sper—,_\d e Step Feed Step Besd) Step
(m/min) (mm/rev) (mm) (mm/rev) (mm) (mm/rev) (mm)
Mild steel 180
<
(JIS SS400, SCM440) <180HB VP15TF (150—220) 0.035 0.2 0.045 0.3 0.05 0.3
Carbon Steel, Alloy Steel _ 160
(JIS S50C,SCM440) 180—350HB | VP15TF (120—200) 0.03 0.2 0.04 0.3 0.045 0.3
Stainless Steel VP30RT 150
(IS SUS304) S2T0HB | ypi5TF) [(120~180)[ 003 0.15 0.04 0.25 0.045 0.25
Cast Iron Tensile strength 180
(JIS FC300) Cisompe | VPISTF |(150—200)| 0.04 0.4 0.05 0.5 0.06 0.5
Aluminium Alloy = (G1Hk-)l; ';;;er) (205’90800) 0.04 0.2 0.05 0.3 0.06 0.3
Hardened Steel 40—55HRC | VPI5TF | (59 e 20) 0.02 0.15 0.03 0.25 0.035 0.25

Note: Helical drilling is strongly recommended for machining hardened steels. *When using the G1 breaker (VP15TF), reduce the feed rate by at least 20%.
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$32,33 ¢35 $40 $50
Machining Max. de Machining Machining Machining
; .depth| Feed |DOC/pass | Max. depth| Feed |DOC/pass|"S Max. depth| Feed |DOC/pass|[" Max. depth| Feed |DOC/pass
dl(e:;]nrtre]t)er of cut (mm) | (mm/rev) | (mm/pass) dl(ar%nr%t)er of cut (mm)| (mm/rev) | (mm/pass) d'g;"r%tfr of cut (mm) | (mm/rev) | (mm/pass) d'(émf]tfr of cut (mm)| (mm/rev) |(mm/pass)
38 16 0.25 0.66 42 18 0.28 0.77 48 20 0.30 0.88 60 25 0.35 1.10
48 24 0.22 1.76 53 27 0.24 1.97 60 30 0.26 219 75 38 0.30 2.74
58 32 0.20 2.85 63 35 0.21 3.07 72 40 0.22 3.51 90 50 0.26 4.39
38 16 0.20 0.49 42 18 0.22 0.58 48 20 0.25 0.66 60 25 0.28 0.82
48 24 0.18 1.32 53 27 0.2 1.48 60 30 0.22 1.65 75 38 0.26 2.06
58 32 0.16 214 63 35 0.18 2.3 72 40 0.20 2.63 90 50 0.24 3.29
38 6 0.20 0.33 42 7 0.22 0.38 48 8 0.25 0.44 60 10 0.28 0.55
48 1 0.18 0.88 53 13 0.2 0.99 60 14 0.22 1.10 75 18 0.26 1.37
58 16 0.16 1.43 63 18 0.18 1.53 72 20 0.20 1.75 90 25 0.24 219
38 22 0.25 0.82 42 25 0.28 0.95 48 28 0.30 1.10 60 35 0.35 1.37
48 27 0.22 219 53 30 0.24 2.47 60 34 0.26 2.74 75 43 0.30 3.43
58 32 0.20 3.57 63 35 0.21 3.84 T2 40 0.22 4.39 90 50 0.26 5.49
38 22 0.27 0.66 42 25 0.3 0.77 48 28 0.32 0.88 60 35 0.37 1.10
48 27 0.24 1.76 53 30 0.26 1.97 60 34 0.28 2.19 75 43 0.32 2.74
58 32 0.22 2.85 63 35 0.21 3.07 2 40 0.24 3.51 90 50 0.27 4.39
38 6 0.16 0.33 42 7 0.17 0.38 48 8 0.18 0.44 60 10 0.20 0.55
48 11 0.14 0.88 53 13 0.15 0.99 60 14 0.16 1.10 75 18 0.18 1.37
58 16 0.12 1.43 63 18 0.13 1.53 72 20 0.14 1.75 90 25 0.16 2.19

M Cutting Conditions for Ramping

@®When machining steel, the recommended
ramping angle is 3°. If a ramping angle larger
than 3° is used, the chips may not be broken

$32, 33, ¢35 $40 $50 effectively resulting in chips wrapping
around the tool.
Feed Step Feed Step Feed Step ® . . s
(mm/rev) (mm) (mm/rev) (mm) (mm/rev) (mm) Durlng ramping, it is recommended to reduce
the feed rate by 40% from the cutting
0.055 03 0.06 0.3 0.065 03 conditions listed for slotting on page 5.
0.05 0.3 0.055 0.3 0.06 0.3
0.05 0.25 0.055 0.25 0.06 0.25
0.065 0.5 0.07 0.5 0.075 0.5
0.065 0.3 0.07 0.3 0.075 0.3
0.04 0.25 0.045 0.25 0.05 0.25
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Application Examples

Tool AQXR204SA20S(VP30RT) AQXR204SA20S(VP15TF) AQXR254SA25S(HTi10)
JIS SUS304 (Shoulder milling) Inconel 713 (Shoulder milling) JIS A7075 (Slotting)
Workpiece
Component Machine part Machine part Machine part
g’g Cutting Speed (m/min) 150 30 500
E5
35| Feed (mm/rev) 0.15 0.03 0.28
Higher fracture resistance than Lower cutting resistance and Improved tool sharpness and
conventional products. longer tool life. surface finish compared to
Result Insert life extended 2 - 3 times. conventional products.
Tool AQXR204SA20L(VP30RT) AQXR174SN16S(VP15TF) AQXR354SA32S(VP15TF)
JIS S45C ( Slotting) JIS $5400 (Slotting) JIS FCD700 (Helical milling)
Workpiece A
Component Machine part Mold Machine part
g’é Cutting Speed (m/min) 80 80 100
£
S & Feed (mm/rev) 0.1 0.2 0.1
Tool life doubled. Better sharpness and wear Lower cutting resistance and
resistance. better chip control than
Result conventional products.
Tool AQXR504SA42L(VP15TF) AQXR504SA42L(VP15TF) AQXR354SN32L(VP15TF)
JIS FCD600 (Slotting) JIS SKD61 (Drilling+Slotting) JIS SKD61 (Slotting)
Workpiece
Component Machine part Mold Mold part
=8 Cutting Speed (m/min) 110 102 100
=]
S §| Feed (mm/rev) 0.25 0.25 0.25

Result

Higher body rigidity allows for
double machining depth.

Better sharpness and longer tool
life than conventional products.

Higher fracture and wear
resistance.
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Tool AQXR254SA25S(VP15TF) AQXR324SA32S(VP15TF) AQXR204SA20S(VP15TF)
JIS S55C (Drilling) JIS FC250 (Helical milling) JIS S55C (Slotting)
Workpiece y i
y |
k
Component Machine part Mold part Machine part
g§ Cutting Speed (m/min) 160 120 150
£33
S 5 Feed (mm/rev) 0.05 0.2 0.15
Conventional drilling was not A competitor's conventional product AQX displayed stable grooving
possible. suffered from chipping due to its single performance.
Result The AQX reduced the cutting time insert end face configuration. This also The inside part of the workpiece,
by 85%. prevented the feed from being increased. | which used to be thrown away as
The AQX achieved twice the feed dueto | generated.
the dual edge configuration.
Tool AQXR204SN20S(VP15TF) AQXR162SN16S(VP15TF) AQXR174SA16S(VP15TF)
JIS SKD11 (Shoulder milling) JIS SS400(Pocketing) JIS S55C (Slotting)
Workpiece é
Component Mold part Mold part Machine part
g§ Cutting Speed (m/min) 126 120 120
E5
35| Feed (mm/rev) 0.15 0.2 0.2
Increased stability without insert Better machining without suffering Superior machining performance
fracturing became possible. from vibrations. without vibration and improved
Resuit surface finish when compared to
conventional products.
Tool AQXR204SN20S(VP15TF) AQXR404SN32S(VP15TF) AQXR334SA32L(VP15TF)
JIS S50C (Slotting) JIS FC300 (Pocketing) JIS S55C (Slotting)
Workpiece &
Component Mold Mold part Mold part
28| Cutting Speed (m/min) 120 150 110
5§ Feed (mm/rev) 0.15 0.15 0.3
More stable machining with lower Lower cutting resistance allowed Increased machining efficiency
Result cutting noise became possible and | for increased machining efficiency. | without vibration.
insert life increased by 150%.
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For Your Safety
@Don't touch inserts and chips without gloves. @Please machine within the recommended application range, and exchange expired tools with new ones in advance of breakage. @Please use safety cover

and wear safety glasses. @When using compounded cutting oils, please take fire preventions. @When attaching inserts or spare parts, please use the attached wrench or spanner. @When using rotating

tools, please make a trial run to check run-out, vibration and abnormal sounds etc.
‘ SSA 1siku0a piant
R 6 saaarans
Registration No. JSAE 036

AMITSUBISHI MATERIALS CORPORATION &

MITSUBISHI MATERIALS CORPORATION MITSUBISHI MATERIALS U.S.A. CORPORATION

Marketing Dept. Headquarters

KFC bldg., 7F, 1-6-1, Yokoami, Sumida-ku, Tokyo 130-0015, Japan 17401, Eastman Street, Irvine, California, 92614, USA

TEL +81-3-5819-8772 FAX +81-3-5819-8774 TEL +1-949-862-5100 FAX +1-949-862-5180

MMC HARTMETALL GmbH MMC METAL SINGAPORE PTE LTD.

Comeniusstr.2, 40670, Meerbusch GERMANY 10, Arumugam Road, #04-00 Lion Industrial Bldg.,409957, SINGAPORE
TEL +49-2159-9189-0 FAX +49-2159-918966 TEL +65-6743-9370 FAX +65-6749-1469

Mitsubishi Carbide Home page : http://www.mitsubishicarbide.com
(Tools specifications subject to change without notice.)
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