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Multi-functional Indexable Insert End Mill

AaX Series

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.

One Insert Type

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

Insert Rotation

Ramping
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Plunging

ooooooooooooooooooooooo

Shoulder
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2 Insert
Bottom Cutting Edge

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

Center Cutting Edge

The AQX is designed with a center cutting edge,
making it possible to drill, helical mill and pocket
without a prepared hole.

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.

Short Edge Type

An economical short edge type body is available
with only 2 inserts for short depth of cut applications.

Short Edge Type

Undercut Type Standardized

The cutting edge diameter DC has been designed
so that it is larger than the shank diameter DCON,
making it possible to machine vertical faces without
any interference.

(inch)
Order Number DC DCON
AQXUR11{:SA10L 672 .625
AQXUR13{:SA12L 797 .750
AQXUR17::SA16L 1.047 1.000
AQXUR21{:SA20L 1.297 1.250
AQXUR24: 3 3A20: 1.500 1.250

For further details please refer to page 6.
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&Y New PVD Coated Grades

MPG61O0O/MP7Z100/MP9100

Wide range of grades for specific materials
MIRACLE SIGMA accumulated Al-Ti-Cr-N
based PVD coating. Excellent welding resistance

(O ——— N

due to low coefficient of friction

s — VD accumulated coating
(Each damage measures)

o Special cemented carbide
> substrate

TOUGH-Z Technology

A fusion of the separate coating technologies;
PVD and multi-layering provides extra toughness.

PVD Accumulated Coating
Best Layer of Each Work Material

P

Base Layer
High Al-(Al, Ti)N

The new technology
Al-(Al, Ti)N coating provides
stabilization of the high hardness
phase and succeeds in dramatically

(AL,CrN

Tough! Thermal Cracks

improving wear, crater and welding
resistance.

TiN

Multi-layering of the
coating prevents
any cracks

ar 1 7 . penetrating through

to the substrate.

Tough! Notching

Tough! Resistant Chipping

entation.

Dramatically improving the heat Excellent welding resistance due
and wear resistance! to low coefficient friction!

2192
_ Coefficient of Friction
001 oo ]

g e Work Material Grade Measured at 1112°F

1832 1055 | 304 |Ti-6Al-4V

:,g é sasp |—Conventional %’;‘;:gg ——————————— P| Carbon Steel, Alloy Steel | MIPG 100
é § 1472 o mp3100 M Stainless Steel MP7100
rr ‘ ‘ \ . Titanium Alloy, Heat Resistant Alloy | /MIPQD 100
% 2700 2800 arcness (Hv) 9000 9100 Conventional

Wear Resista
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Insert Grades for a Wide Range of Materials
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Wide Range of Inserts

M 2 Breaker

& 1 Breaker

Economical molded inserts.

Suitable for machining a wide range of work materials under various

cutting conditions.

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 aluminum alloys.

Multi-functional Indexable Insert End Mill

MULTI FUNCTIONAL
MILLING
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Number of

m Including
Flat faces

7

LF

/ ] Teeth:4 3.5
- g Fig.2 Fig.3
A\ @ Air / coolant through.
@ The center bottom cutting edge o 1o § ikl { 7 | b | VA §
enables drilling and end milling a a
without prepared hole. )
Right hand tool holder only.
M Standard Edge Type KAPR :90°
%2 D o
o] N "
% Order Numbor 2 Dimensions (inch) o § / > /E(@'
*1 Insert
R DC LF DCON LH A3 APMX Sy Wrench
- | AQXUR124WA12S |® .750 | 4.125 .750 1.375 .219 .750 3 | TS25 | DTKY08F
§ AQXUR164WA16S |®| 1.000 | 4.875 | 1.000 | 1.625 .281 1.000 2 | TS32 | @TKY08D
§ AQXUR204WA20S (®| 1.250 | 5.250 1.250 | 2.000 375 1.250 2 | TS407 | @TKY15D
%[ AQXUR244WA20S |®| 1.500 | 5625 | 1.250 | 2.375 .438 1.500 2 | TS5 @TKY25D
AQXUR124SA12L |e® .750 | 7.250 .750 | 2.375 .219 .750 1 TS25 | DTKYO08F
AQXUR134SA12L (@ 797 | 7.250 .750 | 1.375 .219 .750 1 TS25 | TKYO08F
> AQXUR164SA16L |@| 1.000 | 8.500 | 1.000 | 3.000 .281 1.000 1 TS32 | @TKY08D
§ AQXUR174SA16L |®| 1.047 | 8.500 | 1.000 | 1.625 .281 1.000 1 TS32 | @TKY08D
AQXUR204SA20L |®| 1.250 | 9.000 | 1.250 | 3.500 375 1.250 1 TS407 | @TKY15D
AQXUR214SA20L |e®| 1.297 | 9.000 1.250 | 2.000 375 1.250 1 TS407 | @TKY15D
AQXUR244SA20L |®| 1.500 | 9.500 | 1.250 | 2.375 438 1.500 1 TS5 @TKY25D
*2 Clamp Torque (Ibf-in) : TS25=8.9, TS32=8.9, TS407=31, TS5=66
Fig.4
- z
______________________ 8
Number of LF
M Short Edge Type KAPR :90° Teeth:2 35 Right hand tool holder only.
X~ *2 ®
@ § Dimensions (inch) i \@%
E Order Number 2 Fig. | & 1)
R| bc LF | DCON | LH A3*" | APMX dsert | wrench
AQXUR102WA10S | @ .625 | 3.688 625 | 1.125 .188 .281 3 | TS2A | DTKY06F
g AQXUR122WA12S | ® 750 | 4125 .750 1.375 .219 .344 3 | TS25 | DTKY08F
% AQXUR162WA16S (®| 1.000 | 4.875 1.000 1.625 .281 469 2 | TS32 | @TKY08D
o | AQXUR202WA20S |®| 1.250 | 5.250 1.250 | 2.000 815 .563 2 | TS407 | @TKY15D
AQXUR242WA20S (®| 1.500 | 5.625 | 1.250 | 2.375 438 .688 2 | TS55 | @TKY25D
AQXUR102SA10L |e® .625 | 6.875 .625 | 2.000 .188 .281 4 | TS2A | OTKYO6F
AQXUR112SA10L | @ 672 | 6.875 625 | 1.125 .188 .281 4 | TS2A | DTKYO6F
AQXUR122SA12L (e .750 | 7.250 .750 | 2.375 .219 .344 4 | TS25 | DTKYO8F
> AQXUR132SA12L (@ 797 | 7.250 .750 | 1.375 .219 .344 4 | TS25 | DTKYO8F
§ AQXUR162SA16L |®| 1.000 | 8.500 | 1.000 | 3.000 .281 469 4 | TS32 | @TKY08D
AQXUR172SA16L (®| 1.047 | 8500 | 1.000 | 1.625 .281 469 4 | TS32 | QTKY08D
AQXUR202SA20L |(®| 1.250 | 9.000 | 1.250 | 3.500 5 .563 4 | TS407 | QTKY15D
AQXUR212SA20L |e®| 1.297 | 9.000 | 1.250 | 2.000 375 .563 4 | TS407 | @TKY15D
AQXUR242SA20L |®| 1.500 | 9.500 | 1.250 | 2.375 438 .688 4 | TS55 | @TKY25D

(Note) When exceeding A3 depth of cut, reduce feed rates by 50%(Do not exceed APMX depth of cut). Reference page 10.
*1 Dimension A3 represents the depth of cut when the cutting edge consists of 2 inserts.
*2 Clamp Torque (Ibf-in) : TS2A=5.3, TS25=8.9, TS33=8.9, TS407=31, TS5=66

@ : Inventory maintained.



Multi-functional Indexable Insert End Mill

( Metric Standard )

M Standard Edge Type KAPR:90°

@ :

Number of Teeth : 4

A3
LH

LF

Right hand tool holder only.

= .,;3 % *2 @ ®® =
3| £ Dimensions (mm) & NS P 177
é Order Number 2 % § /\// @!
R[8| oc | LF |DCON| LH A3 *"| APMX | Insert Screw Wrench Insert
AQXR164SA16S |*|Y| 16 | 120 | 16 | 30 45 | 176 | TS2A DTKY0BF
AQXR164SN16S |x|N| 16 | 120 | 16 | 30 45 | 176 | Ts2A DTKYO6F
AQXR174SA16S | |Y| 17 | 120 | 16 | 30 45 | 176 | Ts2A @TKYoeF | QOGMTO830R-GI/M2
AQXR174SN16S |*|N| 17 | 120 | 16 | 30 45 | 176 | Ts2A DTKY0BF
AQXR204SA20S |*|Y| 20 | 130 | 20 | 35 6 22 TS25 DTKY08F
AQXR204SN20S | |N| 20 | 130 | 20 | 35 6 22 TS25 DTKY08F
AQXR214SA20S |%|Y| 21 | 130 | 20 | 35 6 22 7825 @TKYogF | QOGMTI035R-G1/M2
AQXR214SN20S |*|N| 21 | 130 | 20 | 35 6 22 1525 DTKY08F
AQXR254SA25S | |Y| 25 | 140 | 25 | 40 75 | 275 | TS33 @TKY08D
o | AQXR254SN25S |%|N| 25 | 140 | 25 | 40 75 | 275 | Ts33 @TKYOBD | oo o
S| AQXR264SA25S |x|Y| 26 | 140 | 25 | 40 75 | 275 | Ts33 @TKY08D
5| AQXR264SN25S |x|N| 26 | 140 | 25 | 40 75 | 275 | Ts33 @TKY08D
® [TAQXR324SA32S |x|Y| 32 | 150 | 32 | 50 95 | 352 | Ts407 @TKY15D
AQXR324SN32S |x|N| 32 | 150 | 32 | 50 95 | 352 | Ts407 @TKYISD | o animiesiRGINe
AQXR334SA32S |x|Y| 33 | 150 | 32 | 50 95 | 352 | Ts407 @TKY15D
AQXR334SN32S |x|N| 33 | 150 | 32 | 50 95 | 352 | Ts407 @TKY15D
AQXR354SA32S |*|Y| 35 | 150 | 32 | 50 | 11 40 TS407 @TKY15D
AQXR354SN32S |+ |N| 35 | 150 | 32 | 50 | 11 40 TS407 @TKy15D | QOCMTIB56RGIM2
AQXR404SA32S |x|Y| 40 | 160 | 32 | 60 | 12 44 TS55 @TKY25D
AQXR404SN32S |*|N| 40 | 160 | 32 | 60 | 12 | 44 7555 @TKy25D | QOCMT2062R-GIM2
AQXR504SA42S |x|Y| 50 | 170 | 42 | 70 | 15 55 TS6S @TKY30T
AQXR504SN42S |*|N| 50 | 170 | 42 | 70 | 15 55 TS6S @TKY30T | QOCMT2576R-GIM2
AQXR164SA16L |*|Y| 16 | 175 | 16 | 50 45 | 176 | TS2A DTKYO6F
AQXR164SN16L |x|N| 16 | 175 | 16 | 50 45 | 176 | Ts2A DTKY06F
AQXR174SA16L |x|Y| 17 | 175 | 16 | 30 45 | 176 | Ts2A @TKYoeF | QOCMTO830R-GIM2
AQXR174SN16L |x|N| 17 | 175 | 16 | 30 45 | 176 | Ts2A DTKYO6F
AQXR204SA20L |x|Y| 20 | 185 | 20 | 60 6 22 TS25 DTKY08F
AQXR204SN20L |%|N| 20 | 185 | 20 | 60 6 22 TS25 DTKYO8F
AQXR214SA20L |*|Y| 21 | 185 | 20 | 35 6 22 7825 ®TKYosF | QOCMTI035R-G1/M2
AQXR214SN20L | |N| 21 | 185 | 20 | 35 6 22 TS25 DTKYOSF
AQXR254SA25L | |Y| 25 | 220 | 25 | 75 75 | 275 | Ts33 @TKY08D
AQXR254SN25L | |N| 25 | 220 | 25 | 75 75 | 275 | Ts33 @TKY0SD | nimramsncing
o AQXR264SA25L |x|Y| 26 | 220 | 25 | 40 75 | 275 | Ts33 @TKY08D
S| AQXR264SN25L |x|N| 26 | 220 | 25 | 40 75 | 275 | Ts33 @TKY08D
AQXR324SA32L |*|Y| 32 | 230 | 32 | 90 95 | 352 | Ts407 QTKY15D
AQXR324SN32L |x|N| 32 | 230 | 32 | 90 95 | 352 | Ts407 @TKYISD | o o cinin
AQXR334SA32L | |Y| 33 | 230 | 32 | 50 95 | 352 | Ts407 @TKY15D
AQXR334SN32L |*|N| 33 | 230 | 32 | 50 95 | 352 | TS407 @TKY15D
AQXR354SA32L |x|Y| 35 | 230 | 32 | 50 | 11 40 TS407 @TKY15D
AQXR354SN32L [+ |N| 35 | 230 | 32 | 50 | 11 40 TS407 @TKY15D | QOCMTIBS6R-GIM2
AQXR404SA32L |*|Y| 40 | 240 | 32 | 60 | 12 44 TS55 QTKY25D
AQXR404SN32L |x|N| 40 | 240 | 32 | 60 | 12 44 755 OTKy2sD | QOCMT2062R-GIM2
AQXR504SA42L |*|Y| 50 | 250 | 42 | 70 | 15 55 TS6S @TKY30T
AQXR504SN42L |+ |N| 50 | 250 | 42 | 70 | 15 B TS6S @TKY30T | QOCMT2576R-GIM2

*1 Dimension A3 represents the depth of cut when the cutting edge consists of 2 inserts.
*2 Clamp Torque (Ibf-in) : TS2A=5.3, TS25=8.9, TS33=8.9, TS407=31,

TS55=66, TS6S=89
*3 Y=Yes, N=No

% : Inventory maintained in Japan.
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C

Metric Standard

)

M Short Edge Type

KAPR :90°

Number of Teeth : 2

Right hand tool holder only.

2 ;3 % @ @70 __—
ol < Dimensions (mm N Ao Iq
lqié Order Number Z % o & /% ![((’))J!
R § DC LF |DCON| LH A3 * APMX | Insert Screw Wrench Insert
AQXR162SA16S |x|Y| 16 120 16 30 45 7.4 TS2A DTKYO6F
AQXR162SN16S [*|[N| 16 120 16 30 4.5 7.4 TS2A @TKY06F QOCTO830RLCIS
AQXR172SA16S |x|Y | 17 120 16 30 4.5 7.4 TS2A DTKY06F
AQXR172SN16S |[x[N| 17 120 16 30 4.5 7.4 TS2A DTKY06F
AQXR202SA20S |(x|Y| 20 130 20 35 6 9.2 TS25 DTKYO08F
AQXR202SN20S |x[N| 20 130 20 85 6 9.2 TS25 @TKY08F QOTT1035R-CH
AQXR212SA20S |x (Y| 21 130 20 35 6 9.2 TS25 DTKYO8F
AQXR212SN20S [*[N| 21 130 20 35 6 9.2 TS25 @TKY08F
AQXR252SA25S |[x|Y| 25 140 25 40 7.5 11.5 TS33 @TKY08D
o | AQXR2528N25S |x(N| 25 140 25 40 7.5 11.5 TS33 @TKY08D
8| AQXR262SA25S |(x|Y| 26 140 25 40 7.5 11.5 TS33 @TKY08D
&| AQXR262SN25S |%|N| 26 | 140 | 25 40 75 | 115 TS33 Q@TKY08D
@1 AQXR322SA32S |x|Y]| 32 150 32 50 9.5 14.5 TS407 @TKY15D
AQXR322SN32S |[x|[N| 32 150 32 50 9.5 14.5 TS407 @TKY15D QOIT1651R-C
AQXR332SA32S ([ |Y| 33 150 32 50 9.5 14.5 TS407 @TKY15D
AQXR332SN32S |(x|[N| 33 150 32 50 9.5 14.5 TS407 @TKY15D
AQXR352SA32S [(x|Y| 35 150 32 50 11 16 TS407 @TKY15D QOCT1856R-CH
AQXR352SN32S [x|[N| 35 150 32 50 11 16 TS407 @TKY15D
AQXR402SA32S | |Y| 40 160 32 60 12 18 TS55 @TKY25D QOCIT2062R-CH
AQXR402SN32S |[x[N| 40 160 32 60 12 18 TS55 @TKY25D
AQXR502SA42S |(x|Y| 50 170 42 70 15 23 TS6S Q@TKY30T QOCIT2576R-CH
AQXR502SN42S |[x[N| 50 170 42 70 15 23 TS6S QTKY30T
AQXR162SA16L |X*|Y| 16 175 16 50 4.5 7.4 TS2A DTKYO06F
AQXR162SN16L |(*x[N| 16 175 16 50 4.5 7.4 TS2A DTKY06F QOTO830R-CICS
AQXR172SA16L | |[Y | 17 175 16 30 45 7.4 TS2A DTKYO06F
AQXR172SN16L [x[N| 17 175 16 30 4.5 7.4 TS2A DTKYO06F
AQXR202SA20L | |[Y| 20 185 20 60 6 9.2 TS25 DTKYO8F
AQXR202SN20L |[Xx[N| 20 185 20 60 6 9.2 TS25 DTKYO8F
AQXR212SA20L |Xx|Y| 21 185 20 35 6 9.2 TS25 DTKYO8F
AQXR212SN20L |Xx[N| 21 185 20 85 6 9.2 TS25 DTKYO8F
AQXR252SA25L (% |Y| 25 220 25 75 7.5 11.5 TS33 @TKY08D
AQXR252SN25L | [N| 25 220 25 75 7.5 11.5 TS33 @TKY08D
2| AQXR262SA25L |x|Y| 26 220 25 40 7.5 11.5 TS33 @TKY08D
S| AQXR262SN25L |*|N| 26 | 220 | 25 40 75 | 115 TS33 Q@TKY08D
AQXR322SA32L | |[Y]| 32 230 32 90 9.5 14.5 TS407 @TKY15D
AQXR322SN32L |[Xx[N| 32 230 32 90 9.5 14.5 TS407 @TKY15D QOTIT1651R-C
AQXR332SA32L |x|[Y]| 33 230 32 50 9.5 14.5 TS407 @TKY15D
AQXR332SN32L [(x|[N| 33 230 32 50 9.5 14.5 TS407 @TKY15D
AQXR352SA32L |Xx|Y| 35 230 32 50 11 16 TS407 @TKY15D QO T1856R-
AQXR352SN32L [x|[N| 35 230 32 50 11 16 TS407 @TKY15D
AQXR402SA32L (%x|Y| 40 240 32 60 12 18 TS55 @TKY25D QOCT2062R-C
AQXR402SN32L |(x[N| 40 240 32 60 12 18 TS55 @TKY25D
AQXR502SA42L |(x|[Y]| 50 250 42 70 15 23 TS6S Q@TKY30T QOCT2576R-CI
AQXR502SN42L [(x[N| 50 250 42 70 15 23 TS6S @TKY30T

*1 Dimension A3 represents the depth of cut when the cutting edge consists of 2 inserts.

*2 Clamp Torque (Ibf-in) : TS2A=5.3, TS25=8.9, TS33=8.9, TS407=31, TS55=66, TS6S=89
*3 Y=Yes, N=No



Multi-functional Indexable Insert End Mill ) A

APMX rts (inch)
= A CRKS
| - P Ste.el o c €= Cutting Conditions (Guide):
O_\_\ p2) 2 7? M | Stainless Steel o¢e G® @:Stable Cutting @:General Cutting #:Unstable Cutting
g A | 9 & Work K | Cast Iron ® .
© ! = é/ Material | N | Non-ferrous Metal (3 Honing:
ry s H - T E:Round F:Sharp
A3 A eat-resistant Alloy, Titanium Alloy [ I J
3\:01 LF H | Hardened Materials [ 2
; OAL H = Coated Carbide
Section A-A al< olololo|lo [
. Shape Order Number DC olslN®| 6 3N Elele L |LE | W1 | S | RE Geometry
C Metric Standard ) Right hand tool holder only. OolZ|@I2 kIR E § =
SBEBEEEEEES
M Screw-in Type KAPR :90° QOMTO0830R-M2 |.625 672 |M|E|® @ @ e e e e .3501.291.220(.120|.031
5 ’;4 % *2 @ @ = QOMT0934R-M2 |.750,.797 (M|E|(® ® ® ® ® ®® .401|.342|.264|.134 |.031
9 = Dimensions (mm) N 5 2 (71 )
OraEr Numiler & ; § /\// ![(@' @ QOMT1443R-M2 |1.000,1.047(M|E|(® ® ® ® ® ®® .5281.469|.350|.169 |.031
12 XL QOMT1651R-M2 |1.250,1.297|M|E (@|® ® @ @ @ ® 650 |.571.433|.200 |.031
R| S| DC |DCON|DCSFMS| OAL | LF H |CRKS| A3 |APMX|InsertScrew| Wrench Insert QOMT1959R-M2 |1500 viEloleleole/ee 268 709! 512| 232| 031
:gii::img::::z : i 13 :Z 1:'; :2 22 18 m :'2 ;:' EZ\\ gi:gzi QOCTOBIOR QOGTO0830R-G1 | 625 672 |G[E|® ox| |8 | |.350] 291] 220].120] 016
. . . - *
AQXR202M10A30 [ |Y| 20 (105 | 186 | 49 | 30 | 14 |M10 | 6 | 92| Ts25 | @TKY0sF | QOCTO934R-G1 1,150, 797 |G |® * * 401942 264} 134).916
: : : I@J QOGT1443R-G1 |1.000,1.047|G|E*|® ° ° 528 .469|.350|.169|.016
AQXR212M10A30 |*|Y| 21 (105 | 185 | 49 | 30 | 14 |[M10 | 6 9.2 TS25 DTKY08F [— QOGT1651R-G1 |1.250,1.297| G £*|e ox |o 650 571! 433| 200! 016
AQXR252M12A35 |*|Y| 25 (125 | 235 | 57 | 35 | 19 |[M12 | 7.5 |115 TS33 @TKYO08D QOGT1959R-G1 1500’ clE*e ° ° 768| 700| 512| 232| 016
AQXR262M12A35 |x|Y| 26 (125 | 235 | 57 | 35 | 19 |[M12 | 7.5 |115 TS33 @TKY08D % HTI10 insert honing is "F" type
AQXR322M16A40 |X|Y | 32 |17 285 | 63 | 40 | 24 M16 | 95 |14.5 TS407 @TKY15D
AQXR332M16A40 |Xx|Y| 33 (17 285 | 63 | 40 | 24 (M16 | 95 [14.5 TS407 @TKY15D
AQXR352M16A40 |X|Y| 35 |17 285 | 63 | 40 | 24 |M16 |11 16 TS407 @TKY15D
For Metric Standard
AQXR402M16A45 |*|Y| 40 |17 285 | 68 | 45 | 24 |M16 |12 |18 TS55 @TKY25D ( ) (mm)
*1 Dimension A3 reprgsgnts the_depth of cut when the cutting edge consists of 2 inserts. P Stegl o ¢ €% Cutting Conditions (Guide):
*2 Clamp Torque (Ibf-in) : TS2A=5.3, TS25=8.9, TS33=8.9, TS407=31, TS55=66 M | Stainless Steel ol |e® @:Stable Cutting @:General Cutting #:Unstable Cutting
*3 Clamp Torque of the Head (Ibf-ft) : M8=17.1, M10=33.8, M12=59.2, M16=66.7 Work K | CastIron 2
*4Y=Yes Material | N | Non-ferrous Metal ¢ Hor.1ing: _
S | Heat-resistant Alloy, Titanium Alloy o c E:Round F:Sharp
H | Hardened Materials [ 2
»l @ Coated Carbide
Shape Order Number DC | § SMEEENEIEE L |[LE| W1| S |RE Geometry
°|Z|2 B EEREEE
o 0.
=== === 5T
QOMTO0830R-M2 (016,17 IM|E|(®| ® ® ® ® ® ® 84| 74| 55| 3 0.8
QOMT1035R-M2 (620,21 |M|E | |5 % | % K |* | Kk 106| 92| 7 | 35|08 L RE
i QOMT1342R-M2 (25,26 |M|E [ |5 |5 |5 |* K Kk 13.1/11.5| 87| 4.2 0.8 1
@ QOMT1651R-M2 |$32,33 ([M|E|® ® ® ® ® e e 16.5[14.5 |11 51 0.8 + = -
N
QOMT1856R-M2 |35 M E [ |5 | 5 ||| K|k 18 |16 |12 56 1|0.8 i
QOMT2062R-M2 |640 M| E|% || %|* %% * 20.4|18 [13.6]6.2 | 0.8 LE RE -5~
QOMT2576R-M2 | ¢50 M [ E || % |5 | %[ % % 25.8|23 (1721 7.6 | 0.8
QOGT0830R-G1 |#16,17 |G[E*|® o/x |o 84| 74|55/ 3 |04
QOGT1035R-G1 |$20,21 |G [E*| *| x| |x 106 92| 7 | 35|04
*
__— QOGT1342R-G1 |¢25,26 GE** * (k| [k 13.1/11.5| 87| 4.2 |04
LQJ QOGT1651R-G1 | $32,33 [GIE"|® o x| |@® 16.5]14.5 |11 511]04
R— *|
QOGT1856R-G1 ¢35 GIE™[*x * (k| K 18 |16 |12 | 56 | 04
QOGT2062R-G1 |¢40 GIE*|% * (K| K 20418 |13.6| 6.2 | 04
QOGT2576R-G1 | $50 GlE¥|% * (K| K 25.8(23 |17.2| 76 | 04

* HTi10 insert honing is "F" type.

@ : Inventory maintained. > : Inventory maintained in Japan.
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Multi-functional Indexable Insert End Mill

-ommended Cutting Conditions
M Cutting Speed

(inch)

Work Material No. Hardness Breaker Cutting Speed for Different Grades vec (SFM)
MP6120 VP15TF MP6130
Mild Steel 1 <180HB M2 655 (560—785) 590 (490—720) 525 (425—655)
Carbon Steel 2 | 180—350HB M2 590 (460—720) 525 (395—655) 460 (330—590)
Alloy Steel
VP30RT
MP7130 MP7140 (VP15TF)
Austenitic Stainless Steel 1 <200HB M2
Austenitic Stainless Steel 2 >200HB M2
560 (395—655) 525 (330—590) 490 (395—590)
Ferritic and Martensitic
Stainless Steel 8 =200HB M2
Ferritic and Martensitic
Stainless Steel 4 >200H8 M2
VP15TF
Gray Cast Iron 1 <350MPa M2 590 (490—720) - —
Ductile Cast Iron 2 <450MPa M2 590 (490—720) - —
HTi10
Aluminum Alloy 1 Si<5% G1 1640 (655—2625) — -
Aluminum Alloy 2 5%=<8Si<10% G1 330 (165—985) — —
Aluminum Alloy 3 Si>5% G1 330 (165—985) - —
MP9120
Titanium Alloy 1 - M2 165 (100—230) - —
VP15TF
Hardened Steel 1 40—55HRC M2 260 (165—395) — —

* Wet cutting is recommended for Titanium alloy.

)

VIIRACLE
S 1 G M A

M Cutting Conditions for Shoulder Milling

inch
$.625", .672" ®.750", .797" $1.000", 1.047"
Work Material No. T e @®16mm , 177mm @®20mm , 21mm @»25mm , 26mm
ap ac (IPfR) ap ac (IPfR) ap ac (|PfR)
P <177 <.315 .010 <.236 < .394 .012 <.295 | < 492 .014
Mild Steel 1 <180HB A77—.472 <.197 .006 .236—.551 < .276 .010 .295— 669 | < .315 .011
472—.669 <.118 .004 .551—.866 < .157 .007 .669—1.063 | < .197 .008
Carbon Steel <177 <.315 .008 <.236 < .39%4 .010 <.295 | < 492 .012
Eﬁo§”8té2f 2 |180—350HB| .177—472 | <157 006 | .236—551 | < 236 | 008 |.295— 669 | < 276 | 010
472—.669 <.079 .003 .551—.866 < .118 .006 .669—1.063 | < .157 .007
<177 <.315 .008 <.236 < .39%4 .010 <.295 | < 492 .012
Stainless Steel |[1,2,3,4| <270HB A77—.472 <.157 .006 .236—.551 < .236 .008 .295— 669 | < .276 .010
472—.669 <.079 .003 .551—.866 < .118 .006 .669—1.063 | < .157 .007
<177 <.315 .010 <.236 < .39%4 .012 <.295 | < 492 .014
Cast Iron 1,2 <350MPa | .177—.472 <.197 .006 .236—.551 < .276 .010 .295— 669 | < .315 .01
472—.669 <.118 .004 .551—.866 < .157 .007 .669—1.063 | =< .197 .008
<A77 <.433 .012 <.236 < .551 .014 <.295 | < 492 .016
Aluminum Alloy 1,2,3 - A77—.472 <.315 .008 .236—.551 < .39%4 .012 .295— 669 | < .276 .013
472—.669 <.197 .006 .551—.866 < .236 .009 .669—1.063 | =< .157 .010
<177 <.315 .006 <.236 < .39%4 .007 <.295 | < .689 .008
Titanium Alloy 1 - A77—.472 <.157 .004 .236—.551 < .236 .006 .295— 669 | < 492 .007
472—.669 <.079 .002 .551—.866 < .118 .004 .669—1.063 | < .295 .005
<177 <.197 .006 <.236 < .236 .008 <.295 | < .276 .009
Hardened Steel 1 40—55HRC| .177—.472 <.118 .004 .236—.551 < .157 .006 .295— 669 | < .157 .007
472—.669 <.039 .002 .551—.866 < .079 .005 .669—1.063 | < .079 .006
$1.250", 1.297" $1.500"
Work Material No. [ Hardness ORI, SR . A .
ab &z (IPR) ab de (IPR)
P < .374| =<.630 .016 < 472] <.787 .020
Mild Steel 1 <180HB |.374— .866 <.433 .013 472—1.102| <.512 .016
.866—1.378 <.236 .010 1.102—1.732| <.276 .012
o s < .374| <.630 .014 < 472| =<.787 .016
Elrlg(;/nStetZIel 2 |180—350HB|.374— 866 | <.394 011 472—-1.102| <.472 013
.866—1.378 <.197 .008 1.102—1.732| <.236 .010
M < .374| <.630 .014 < 472 <.787 .016
Stainless Steel |1,2,3,4| <270HB |.374— .866 <.394 .011 A472—1.102| <472 .013
.866—1.378 <.197 .008 1.102—1.732| <.236 .010
< 374| <.630 .016 < 472 =787 .020
Cast Iron 1,2 <350MPa | .374— .866 <.433 .013 472—1.102| <.512 .016
.866—1.378 <.236 .010 1.102—1.732| <.276 .012
N < .374| <.630 .018 < 472 =<.787 .022
Aluminum Alloy 12,3 - .374— .866 <.394 .015 A472—1102| <472 .018
.866—1.378 <.197 .012 1.102—1.732| <.236 .014
< .374| <.906 .010 < 472 <1.102 .011
Titanium Alloy 1 — .374— .866 <.630 .008 472—1.102| =<.787 .009
.866—1.378 <.394 .006 1.102—1.732| <.472 .007
< 374| <.315 .010 < 472| <.394 .012
Hardened Steel 1 40—55HRC | .374— .866 <.197 .008 472—1.102| <.236 .009
.866—1.378 <.079 .006 1.102—1.732| <.079 .007
(Note 1) Please pay special attention on the depth of cut when using the short edge type.
(Note 2) When using the G1 breaker (VP15TF), please reduce the feed rate by 20%.
(Note 3) For more information on "No.", please refer to page 11 for cutting speed.
@ A3is the depth of cut for the full dual blade portion at the end of the
cutting edge. ) . 6DC
@ Beyond the range of A3 where overlapping occurs, there is an
area where the cutting edge becomes single bladed, not forming g 4.5DC
full dual blade configuration. <
As such, please pay special attention to the relationship between ¢ 3DC
depth of cut and feed. o BT40
° Idn general, Ath(le edgg at tr?efborder of cut tends tlo suff%r f;olrln 1.5DC HSKe3
amages. At large depth of cut operations, applying the followin )
] o depthgqf “ut (1), atwheh the edge s il dual baded at the porder *DC=Cutting Bdge 0 100%
% [~ of cut, is recommended to prevent damage to the cutting edge. ° °
E 5 ol (inch) Feed Rate
< Tool Diameter Recommended Depth of Cut t @ Chatter vibration and other problems tend to
® 625, 672 472— 551 occur at operations where overhang length is
®.750, .797 551—.669 large and/or machine rigidity is low, resulting in
*Figures for A3 and APMX are #1.000, 1.047 .669—.866 unstable machining.
shown in the table of holder $1.250, 1.297 .866—1.102 @ Please reduce feed accordingly, using the
standard. $1.500 1.102—1.378 above chart as a guideline.
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Multi-functional Indexable Insert End Mill

M Cutting Conditions for Slotting

(inch)
6.625", .672" 6.750", .797" $1.000", 1.047"
Work Material No MerliEss @16mm , 17mm »20mm , 21mm $25mm , 26mm
i f f f
ap (IPR) ap (IPR) ap (IPR)
) <A77 1006 <236 1007 < 295 1008
Mild Steel 1 <180HB 77— 472 1004 236—.551 1006 295— 669 1006
472— 669 1003 551—.866 004 669—1.063 1005
Carbon Steel <177 1006 <236 1006 < 295 007
:IrloonStezle 2 |180—350HB[  177—472 1004 236—.551 1005 295— 669 1006
Y 472— 669 1002 551—.866 1004 669—1.063 1004
<177 1006 <236 1006 < 295 007
Stainless Steel | 1,234 <270HB 77— 472 1004 236—.551 1005 295— 669 1006
472— 669 1002 551—.866 004 669—1.063 1004
K <177 1006 <236 007 < 295 1008
Cast Iron 12 | <350MPa | 177—.472 004 236—.551 1006 295— 669 1006
472— 669 1003 551—.866 004 669—1.063 1005
N <A77 007 <236 1008 < 295 1009
Aluminum Alloy | 1,2,3 - 77— 472 1005 236—.551 1006 295— 669 007
472— 669 004 551—.866 1005 669—1.063 1006
<177 004 <236 1005 < 295 1006
Titanium Alloy 1 - 77— 472 1002 236—.551 1003 295— 669 1004
472— 669 1001 551—.866 1002 669—1.063 1003
H B <177 004 <236 1005 < 295 1006
Hardened Steel | 1 |40—55HRC|——77="7 003 236— 551 004 295— 669 005
| | | | | | |
$1.250", 1.297" $1.500"
. 32mm,33mm 40mm
Work Material No. | Hardness ¢ ¢
f f
&y (IPR) &y (IPR)
< 374 010 < 472 012
Mild Steel 1 <180HB | .374— .866 1008 472—1.102 010
866—1.378 1006 1.102—1.732 007
Carbon Steel < 374 1008 < 472 010
zlrloonSte:Ie 2 |180—350HB[ .374— .866 1006 472—1.102 1008
Y 866—1.378 1005 1.102—1.732 1006
M < 374 1008 < 472 010
Stainless Steel |1,2,34| <270HB | .374— .866 1006 472—1102 1008
866—1.378 1005 1.102—1.732 1006
K < 374 010 < 472 012
Cast Iron 12 | <350MPa [ .374— 866 008 472—1102 010
866—1.378 1006 1.102—1.732 007
N < 374 011 < 472 013
Aluminum Alloy | 1.2,3 - 374— 866 1009 472—1.102 011
.866—1.378 1006 1.102—1.732 1008
s < 374 007 < 472 1009
Titanium Alloy 1 - 374— .866 1005 472—1.102 1008
866—1.378 004 1.102—1.732 1006
H B < 374 1006 < 472 007
Hardened Steel T |40=55HRC I 566 1005 472—1102 1006

(Note 1) Please pay special attention on the depth of cut when using the short edge type.
(Note 2) When using the G1 breaker (VP15TF), please reduce the feed rate by 20%.
(Note 3) For more information on "No.", please refer to page 11 for cutting speed.

VIIRACLE
S 1 G M A

M For Helical Cutting

(inch)
¢.625", .672" ¢.750", .797" $1.000", 1.047"
Work Material No. Merdiess $16mm , 17mm $20mm , 21mm $25mm , 26mm
DH APMX (IJR) (inchZass) DH APMX (IJR) (inchllz)ass) DH APMX (IFfR) (inchllz)ass)
.787 .315 .006 .017 .945 .394 .007 .017 1.181 492 .008 .022
Mild Steel 1 <180HB .984 472 .006 .039 1.181 .591 .006 .043 1.496 .748 .007 .056

1.142 .630 .005 .056 1.417 787 .006 .069 1.772 .984 .006 .087

787 .315 .006 .013 .945 .394 .006 .013 1.181 492 .007 .016

Carbon Steel 2 |180—350HB| 984 | 472 | 005 | 029 | 1.181 | 591 | .006 | .032 | 1496 | 748 | .006 | .042

Alloy Steel 1142 | 630 | 004 | 042 | 1417 | 787 | 005 | 052 | 1.772 | 984 | .006 | .065

787 | 118 | 006 | 009 | 945 | 157 | 006 | .009 | 1181 | 197 | 007 | .01

Stainless Steel | 1234 | <270HB | 984 | 197 | 005 | 019 | 1.481 | 276 | 006 | 022 | 1496 | 354 | 006 | .028
1142 | 315 | 004 | 028 | 1417 | 394 | 005 | .035 | 1772 | 492 | 006 | .043

K 787 | 394 | 006 | 022 | 945 | 551 | 007 | 022 | 1481 | 709 | 008 | .027
Cast Iron 12 | <350MPa | 984 | 512 | 006 | 048 | 1.181 | 669 | .006 | 054 | 1496 | 827 | 007 | .070

1.142 .630 .005 .070 1.417 .787 .006 .086 1.772 .984 .006 .108

.787 .394 .007 .017 .945 .551 .008 .017 1.181 .709 .009 .022

Aluminum Alloy | 12,3 - .984 512 .006 .039 1.181 .669 .007 .043 1.496 .827 .008 .056

1.142 .630 .006 .056 1.417 .787 .006 .069 1.772 .984 .007 .087

.787 118 .004 .009 .945 157 .004 .009 1.181 197 .005 .011

Titanium Alloy 1 - .984 197 .003 .019 1.181 .276 .004 .022 1.496 .354 .004 .028

1.142 .315 .003 .028 1.417 .394 .003 .035 1.772 492 .004 .043

.787 118 .004 .009 .945 157 .005 .009 1.181 197 .006 .011

Hardened Steel 1 40—55HRC| .984 197 .003 .019 1.181 .276 .004 .022 1.496 .354 .005 .028

1.142 .315 .002 .028 1.417 .394 .003 .035 1.772 492 .004 .043

$1.250", 1.297" $1.500"
2 4
Work Material No. | Hardness 2 mm’33;nm 5 J Ommf 5
DH APMX (IPR) ((inch/pass) DH APMX (IPR) |(inch/pass)
P 1.496 .630 .010 .026 1.890 787 .012 .035
Mild Steel 1 <180HB 1.890 .945 .009 .069 2.362 | 1.181 .010 .086

2.283 | 1.260 .008 112 2.835 | 1.575 .009 138
1.496 .630 .008 .019 1.890 787 .010 .026
2 180—350HB| 1.890 .945 .007 .052 2.362 | 1.181 .009 .065
2.283 | 1.260 .006 .084 2.835 | 1.575 .008 104
1.496 .236 .008 .013 1.890 315 .010 .017
1,234 =<270HB 1.890 433 .007 .035 2.362 .551 .009 .043
2.283 .630 .006 .056 2.835 .787 .008 .069
1.496 .866 .010 .032 1.890 | 1.102 .012 .043
<350MPa 1.890 | 1.063 .009 .086 2.362 | 1.339 .010 108
2.283 | 1.260 .008 141 2.835 | 1.575 .009 173
1.496 .866 .011 .026 1.890 | 1.102 .013 .035
Aluminum Alloy 12,3 - 1.890 | 1.063 .009 .069 2.362 | 1.339 .011 .086
2.283 | 1.260 .009 112 2.835 | 1.575 .009 138
1.496 .236 .006 .013 1.890 .315 .007 .017
Titanium Alloy 1 - 1.890 433 .005 .035 2.362 .551 .006 .043
2.283 .630 .004 .056 2.835 787 .006 .069
1.496 .236 .006 .013 1.890 .315 .007 .017
40—55HRC | 1.890 433 .006 .035 2.362 .551 .006 .043
2.283 .630 .005 .056 2.835 787 .006 .069

Helical grooving is strongly recommended for machining of tempered steel.
(Note 1) When using the G1 breaker (VP15TF), please reduce the feed rate by 20%.
(Note 2) For more information on "No.", please refer to page 11 for cutting speed.

Carbon Steel
Alloy Steel

Stainless Steel

Cast Iron 1,2

Hardened Steel 1

@ How to calculate the theoretical
center of the cutter path.

@dc = @DH - DC

Theoretical center of Desired hole Cutting edge
the tool diameter diameter

P =m x dc x tan a®

*a°<3°

@ Depth of cut for a pass.

@ Min. machined hole diameter at helical cutting : 1.2DC
Max. machined hole diameter at helical cutting : 1.8DC

@ For chip discharge, please always apply air blow.
(When aluminum cutting, please use coolant.)

@ When helical cutting, it is recommended to reduce the feed rate by 40%.

@ When using the G1 breaker (VP15TF), please reduce the feed rate by 20%.
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Multi-functional Indexable Insert End Mill

M For Drilling and Plunging

@ Drilling @ The recommended drilling depth is

less than .5DC.

@ Use step feed when drilling (010 —
.020 inch) to ensure that the chips
are effectively broken.

@ Use internal or external cooling to
ensure that the chips disposal is
sufficiently achieved.

@ The chips generated can discharge

® Plunging @ The feed for plunging is the

Depth of Cut in

the Radius Direction @ No step feed necessary.

table for the depth of cut at
plunging operations.

same as the feed for drilling.

@ Please refer to the following

in any direction, so ensure that Depth of Cut in the Radius Direction| < .4DC
adequate safety precautions are Peck Feed Peck Feed < 5DC
taken.
(inch)
@.625", .672" @.750", .797" $1.000", 1.047" $1.250", 1.297" $1.500"
. @®16mm , 177mm ®20mm , 21mm @$25mm , 26mm @32mm, 33mm, 35mm ®40mm
Work Material No. [ Hardness - - - - .
(IPR) Step (IPR) Step (IPR) Step (IPR) Step (IPR) Step
P
Mild Steel 1 <180HB .001 .008 .002 .012 .002 .012 .002 .012 .002 .012
Carbon Steel 2 [180—350HB| .001 .008 .002 012 .002 012 .002 012 002 012
Alloy Steel
M
Stainless Steel |1,2,3,4| <270HB .001 .006 .002 .010 .002 .010 .002 .010 .002 .010
K
Gray Cast Iron 1 <350MPa .002 .016 .002 .020 .002 .020 .003 .020 .003 .020
N
Aluminum Alloy 1,2,3 — .002 .008 .002 .012 .002 .012 .003 .012 .003 .012
H
Hardened Steel 1 40—55HRC .001 .006 .001 .010 .001 .010 .002 .010 .002 .010

Helical grooving is strongly recommended for machining of tempered steel.
(Note 1) When using the G1 breaker (VP15TF), please reduce the feed rate by 20%.
(Note 2) For more information on "No.", please refer to page 11 for cutting speed.

M For Ramping

@ When machining steel the recommended ramping
angle is 3°. If a ramping angle larger than 3° is used,
then the chips may not be broken effectively resulting
in chips wrapping around the tool.

@ When ramping, it is recommended to reduce the feed
rate by 40%.
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MIEL

MACHINING TECHNOLOGY
AND EDUCATION CENTER

TOOLING PROPOSALS & EVALUATION
We will review your current processes or
outline a new process. From this review,

we will improve productivity, analyze
programming methods and output a solution
with programming, tooling and time savings.

MACHINING SIMULATION

Using the latest CAD/CAM software and our
cutting tool experience, we will outline a new
process using proper machining techniques

to maximize tool life and productivity.

TECHNICAL SUPPORT
Dedicated local professionals to answer any
of your order, product or technical questions.

Welcome to our new world-class
Machining Technology and Education
Center (MTEC) in Mooresville, NC
providing year round support and
services to North America.

ABOUT MIEC

TRAINING

We are excited to offer several levels of training with goals

to reach our highest level--Craftsman Machining Technology.
At MTEC NC, we will train using a combination of classroom
and hands-on machine time to develop skills and real-world
understanding of materials, tools and applications. In addition

to multi-day courses, we will have Machining Technology skills
seminars, as well as seminars from our partners to complement

our apprentice level courses, our journeyman courses,
and up to our craftsman level courses.

PROCESS IMPROVEMENTS

Review of the complete part processing and recommend
changes of speed, feed, new tooling, reduction of passes,
modifying programming and other solutions to reduce
cycle time, save money and be proactive.

WEBINARS

Our FREE online webinar series is available anytime
on-demand. Narrated by the MTEC training staff, you
will receive in-depth knowledge of the topic. Simply
register online at the link below for access. You will
receive a certificate upon completion of each course.

mmusnewsstand.com/register

ONLINE TRAINING

Our FREE e-learning program offers 11 courses in
drilling, milling, turning, threading, tool grades and
workpiece materials. Once each course is completed,
you will be given the opportunity to print a certificate.

» Basic Dirilling

» Basic Milling

» Basic Turning

» Advanced Dirilling

» Advanced End Milling

» Advanced Turning

» Basic Threading

» Advanced Face Milling

» Basic Workpiece Materials
» Tool Grades

» Advanced Workpiece Materials

TRAINING COURSES

Programs are designed for several levels of skill
development — from basic understanding to advance
manufacturing with digital solutions, complementing to
your valued experience in CNC machining environment.
Participate in machining demonstrations with
Mitsubishi Materials’ skilled engineers. Discover
methods to reduce setup and cycle time, optimize
programs and enhance your knowledge base.

Information on course schedule,
course description, and accommodations

MTECTRAINING.INFO

Follow the QR Code for a virtual facility tour




2= MITSUBISHI MATERIALS US.A.

MITSUBISHI MATERIALS U.S.A. CORPORATION

California Office
(Headquarters)

3535 Hyland Avenue, Suite 200
Costa Mesa, CA 92626
Customer Service: 800.523.0800
Technical Service: 800.486.2341

Chicago Office
(Engineering)

300 N. Martingale Road, Suite 500
Schaumburg, IL 60173

Main: 847.252.6300

Fax: 847.519.1732

MMC Metal de Mexico, S.A. DE C.V.

Av. La Cafada No.16,

Parque Industrial Bernardo
Quintana, El Marques,
Queretaro C.P. 76246 MEXICO
Main: +52.442.221.61.36

Fax: +52.442.221.61.34

www.mmc-carbide.com/us

Tools specifications subject to change without notice.

North Carolina-MTEC
(Marketing & Technical Center)

105 Corporate Center Drive, Suite A
Mooresville, NC 28117

Main: 980.312.3100

Fax: 704.746.9292

Toronto Office
(Canada Branch)

600 Matheson Blvd. Unit 5 (Office)
Mississauga, ON L5R 4C1

Main: 905.814.0240

Fax: 905.814.0245

Detroit Office
(Moldino CS)

41700 Gardenbrook Road, Suite 120
Novi, Ml 48375

Main: 248.308.2620

Fax: 248.308.2627

FOR YOUR SAFETY

e Don’t handle 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 covers and wear
safety glasses.

¢ When using compounded cutting
oils, please take fire precautions.

¢ When attaching inserts or spare
parts, please use only the correct
wrench or driver.

¢ When using rotating tools, please
make a trial run to check run-out,
vibration and abnormal sounds etc.
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