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SHOULDER EXTREME

for high efficient shoulder milling.
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RALE BRI REIYIIIH I EER

Indexable cutter “SHOULDER EXTREME" EXSAP / MSX type,
achieved high efficient & high precision shoulder milling.

A A H E (ap) H'ERA15mmexz<mn,
FEAEY B - TSV INIRERLVEE CHERTEE,
Max. depth of cut (ap)=15mm is possible.

EXSAP / MSX are usable for wide applications
such as face milling, slotting and plunging.

FIEIR D YN A SN

Arc-geometry on the periphery cutting edge

SNEVIN IS ERIMIRET D ET,
AELEBEEHAHFETHHART/I\ A
DINEIZ SN, SHER-FIEE IR EE
INIhiETEE.

Due to arc-geometry on the periphery cutting
edge, cusp height can be smaller even in case

of large ap and achieved high efficient & high
precision machining for vertical wall.

14 Y —pMIAEERTEG40—F ITikcozzn.
1—7FRIZ.RO.4ADBRIDSEEZSA VT v,

. mimn R PN ERER crnIrzocn<

bt E(FIILEmICB VLT HEATIEE,

Economical double-side insert (4 corners). Corner R size is R0.4 to R3.

Due to high precision G class periphery grinding,
applicable to not only roughing process but semi-finishing process.

S4B b EE R
Periphery grinding

Double-side usable!
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Adopted low cutting force 3D chipbreaker insert with strong edge.
Due to unique clamp system possible to mount insert strongly,
achieved high efficient machining in roughing.

1 vy—riER. RIS EHERED NSV X ICENT:
PVDI—7 1> 2 #1&(JC8050)

—fiZile JUN—F 2] H EUS50HRCEIT D
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(JC8118) momiazzm.

2 insert grades are available: PVD coated grade “JC8050" achieved both fracture toughness
and wear resistance.

PVD coated grade “JC8118" provided high versatility and can be widely applied such as general
& mold steel and high hardened die steel less than 50HRC.

”
® (Y — A TEERTEL Application
gmomes|  P® | Mzrviza  RENICTINN HEEsE
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J08118 NEW JC8118 @ JC8118 INEWI JC8118

N\ VY




eV Lol i o § LV A SHOULDER EXTREME

t]) &l 1% gE Cutting performance

Q FenLbE (5 I)

Tool life comparison (for roughing)

T
*E;Jhlﬁlga Bt Competitor B Att Competitor A DIJET
(KR >~ 5—b) (G#R1 5 —h) (G#R1r 5 —h)
—~ 040 I . Insert K class Insert G class : Insert G class
E o3 A N (" wEis: PXS5 (P20) )
— ’ I I I I ! I I I I I Material
0§ 5 0.30 I l : ) | | | | ' @TE=E: ¢50mm
¥ =025 : : : : : : . . : Tool dia.
i & I I I | : T T y (A P — SHFFE Insert grade
lE % 0.20 ¢ ' ! | | A1t D25 2 times longer tool life. > JC8118)
5= 81? — T T T T onust
0 T T T [ TEH 2 utting conditions .
K 0,05 _ - B#L(D9.5f5 95 times langer tool life. : | > Ve=150m/min, fz=0.3mm/t,
gt : = L I I : ! ! v ap=15mm, @e=3mm
0 ' ' : ‘ ‘ : ' : ' TNICTHIL Test by one insert.
0 10 20 30 40 50 60 70 80 90 100 | uP & DOWN CUT.
T 7770 Airblow

llllIE(m) Cutting length Azt Btt DIJET . )

Competitor A Competitor B

@1 Y —NEFEIRRE

Insert conditions

Cutting length
oy / ‘o _..-"" ,"... i

At

Competitor A

B#t

Competitor B

DIJET

RE LRI A rldE!

Possible to stable roughing!
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t7] 5l 1% 8E Cutting performance

Q NITEASHER (Pt EFIIT)

Surface roughness comparison (for semi-finishing)

@ FBHEIDINT Shoulder milling

BiibshE
miEZRa EfHZRz
(30mmfs) (EY)HE) (%) Hm)

Deflection (vertical wall) Rl Rl
(height: 30mm) Feed direction Feed direction

6um 0.47um | 2.92um

(%) YvVv = Ra=1.6um Rz=6.3um

(" ®HIH: HPM-MAGIC (P20)
Material
Q@I ER: ¢25mm
Tool dia.
(A Y — MATE Insert grade
JC8050)

@ISR M
Cutting conditions =
Vc=250m/min, fz=0.15mm/t,
ap=3mm, ae=0.2mm.
2NI[ZTHII Test by two insert,
DOWN CUT.
I 77'0— Airblow

N J

PRIERGIAE: (B

Cutting height

35mm

e S —

g S o

Pt e i BT o 8 5 B
Wl ey 1o / \
#Hl# : HPM-MAGIC (P20)
Material
@I E®R: $50mm
Tool dia.
(A VP — M4%& Insert grade -
JC8118)
OIS
Cutting conditions =
Vc=180m/min, fz=0.1Tmm/t,
ap=3mm, ae=35mm.
TNICTHIL Testby one insert.
DOWN CUT.,
K T 777'0— Airblow J

v i
. o=ty S
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Good surface roughness!
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Facemill type

G-Body;
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Line
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SHOULDER EXTREME

Through coolant hole
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Q A(F Body
7% (mm) Dimensions TS A —
Z ” = inserts
5 Fi& 1HE | A 7=ty bRIVE ko)
g St stock | No-of | ope | 1r | Db | od | 9t | a | b | 2 Set bolt Weight R
® —
EXSAP-4050R-22 | @ 4 50 | 40 47 | 22 17 | 104 | 63 20 M10 0.38
EXSAP-5050R-22 | @ 5 50 | 40 47 | 22 17 | 104 | 63 20 M10 0.38
/N
%1:% EXSAP-5052R-22 | ¢ 5 52 | 40 47 | 22 17 | 104 | 63 20 M10 AETATERI 0.41
A1) | EXSAP-5063R22 | @ | 5 63| 40 | 50| 22 | 17 | 104 | 63 | 19 M10 UIS##E) | 058 |  ZNGU1709**
@4 Head cap screw ZER-PM
® % EXSAP-7080R-27 | @ 7 80 | 50 56 | 27 20 | 124 | 7 24 | M12X175%30%| (IS Standard) | 1.09
@ExsAP-7100R-32 | ® | 7 | 100 | S0 | 85| 32 | 26 | 144 [ 8 | 25 | MIGX2X25k 193
@EXSAP-8125R-40 o 8 125 | 63 100 | 40 32 164 | 9 32 | M20X2.5X40% 3.66
@: X—FH—TEEEMR Standard stock items
ﬁ}ﬁ%ﬁb%ﬁ:‘?ﬁ(m,ﬁﬁ 1 OENEEE*EE) Stock in Europe. (14 days delivery upon ordering)
) 1. AEIA VS —NHBAA THUEE Ave 75T hl HEZZNILY (N-m)
2. FECLYFBEVT 5 FRUBREFERLER (MOLY) FIBLTHUFE A (BIFE) - Clamp screw Recommended torque
3. kENFH A IBEDH . 7 —/NAEYMRILMEFBLTHEVE T ZOMICDEZL TR 7 —NFEOMFEHRIL T ERALEE W,
4. J—FR3MFEA > —FZNGU170930ZER-PM) & fEFA I B 15 & & AMASEIRER 1 —F1CR2.0FK (3 C1 5 BMILTLEEL, TSW-410H 35

Note) 1. All cutters are supplied without inserts.
2. All cutters are supplied without wrench & MOLY.
3. % mark shows: these cutter bodies are equipped with the set bolt because of the specified bolt size.

Except for these cutter bodies, please use the set bolt equipped with arbor.

4. Attention to use 3.0mm corner radius insert (ZNGU170930ZER-PM); Body must be modified to 2.0mm radius or 1.5mm chamfer at corner.

EBam Parts

95710 Clamp screw

L>F Wrench
(B5% notbe included)

&

TSW-410H

Cffect is much improved.

M EME(C BN RS M+ REOGNLEC KXY, REAES65HRCL EEBEEN DREFICR TR T, AAMA S LU T EHES
ZEHERGEE30%LU E7y T BRI LSRUCORIZFIBLE T, TSI UK T DBFE. SEOREZIH T 53R OHIET

Adopted GN surface-hardening treatment on thermal resistant high strength steel gives high hardness over 65HRC and secure insert pocket and holder against thermal
deformation, improved body durability and tool life by 30% or more. Make it difficult to be damaged even under severe cutting conditions. Also rust-proof and anti-welding

/
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Modular head type
@ —SURRfIE
B@dy Through coolant hole
[¢]

L linanannt

@Dc
I
|
|
|
[
®Db

o AKX Body =

25 | 35 | 22 |M12| 11 19
26 | 35 | 22 |M12| 11 19
28 | 35 | 22 |M12| 11 19
30 | 43 | 29 |Mi16| 12 | 22

32 | 43 | 29 \M16| 12 | 22 | ZNGU1709*ZER-PM TSW-410H A-15
32 | 43 | 29 |Mi16 | 12 | 22
33 | 43 | 29 |M16| 12 | 22
35 | 43 | 29 |M16| 12 | 22
40 | 43 | 29 |M16| 12 | 22

( 2N BN AN BN AN BN BN BN J
rlolo|lw[dvid I

@ X—F—TEEER Standard stock items
) 1. FRICA VB —NIRAATHI T E Ao
2. FEICLYFBLUT SV TRUBEAFERLEA (MOLY) FIBLTBYUFE A (BIFT) o
3. EVAS—AVROHEEM TNV IRP.7Z2 TSRSV,
4. 2A—FR3fFEA > Y —MZNGU170930ZER-PM)ZfEF T BIH A I A iRER I —F TR0 I3 C1.5ZBMI L TLEE L,

Note) 1. All cutters are supplied without inserts. TSW-410H 3.5
2. All cutters are supplied without wrench & MOLY.
3. Please see page 7 for recommended tightening torque.
4. Attention to use 3.0mm corner radius insert (ZNGU170930ZER-PM); Body must be modified to 2.0mm radius or 1.5mm chamfer at corner.

03@554 y'U'— f* JC8118 JC8050

Insert

@ A—H—TEER Standard stock items
17 —Z10BAVTT . 10inserts per case.



QEIVIS—AYREALDFEEIE  Attention

RNVl wr P Vil AW SHOULDER EXTREME

& EVaS5—AvR BUTIFEFODER Attention to mounting head and MSN/ MGN shank holder.

BEY 15— AYREEDRIFFINE Tightening procedure

@®i&#R® Cleaning

EI15—AYR F—IVBEY I 7 —/N\[TEE—& (BL
KBERAF—=I¥+2I7—/N\[TEEG-Body]) DfFiEERZ L7
—([CTERLIEE LY,

Remove dirt and chips with air from the connecting thread and face of
modular head and MSN/MGN shank holder.

@{R#Es Initial Tightening

FHHOICT. BV 15— NYRIREREA—IVBE YT 7 —

NIBEE—®] (BULLERAF=ILIv2I7—N[TEE

G-Body|) imENHz D FE CRIFH LTI EE L,

Tighten by hand until the head and the shank holder faces touch.

Q@7 F T Final Tightening

MLZabO0—=ILANFBULIFERR/INF (DSTA ) IC

T HENVIETH KU EMERS BARFHDLTIZEW, BR

BBV EZHESRLSIEE L,

Tighten slowly with torque control spanner wrench or DIJET DS type spanner

wrench and confirm that there is no gap.

GE) (R#EDHE I ICIHEICFER D 5 DIRETERH T B L.

RUEBKVIRRTT BEMREN B IE T,

Attention : Final tightening without initial tightening cause connecting thread damage.

A\ sEE=IE voTe

1. 2N FFML7arsO0—)LRING B ULIFERAR/NF (DS
I1A ) S ERAREEV A TMNULIEZSELIRZEN),

2.Z\F (E DI AEIC > D EOERS B TARDLIZE L,

3.EVAS—AYREF—IVBEY v I 7 —/N[TEE—#] (B
UKERF =L+ 77—\ [TEEIG-Body)) DitEZZEE
SETREN BV EERRLEEL,

Note) 1. Only use the torque control spanner wrench or DIJET DS type spanner wrench.

2. Please gently apply pressure on wrench.
3. Please confirm that there is no gap between MSN/MGN shank holder and modular head.

hLHIX DMLY Z @& W(mm)
Thread Tightening torque Spanner size
M6 8.0N'm 8¢
M8 16N*m 10, 12%
M10 16N-m 14,15
M12 20N*m 17,19
M16 25N*m 22,26

). AT R EVAS—AYRKFICEHFBLTBVFE Ao BIRBRHILEE N,

2. NL73YbO—LZNFREDRIR, EY 15— Ay RO ZER (WHE) BK0
CHEZN T TRBLEE VW (BEEI IS —AYRTERR—IBR).
(RNFILESTREHEEDNBBEBIBENHIFT )

3. ZEEW=86L<IF12GLEIBR) DEI 15— AYRCDOEHL T . FHR/NF
DS-86LLIFDS-12Z2ZHRLTHUET

Note) 1. Modular heads are supplied without spanner wrench.
2. In case of choosing torque control spanner wrench, confirm that the wrench
size is match to the dimensions W & C of each modular head.
(There are some cases that modifying the thickness of spanner wrench is necessary)
3. ¢ mark shows: DIJET have a stock of DS-8 and 12 type spanner wrenches.

/N\FEE—# (V15— ~AYRAF—ILBEY vV I 7 —I\) BEEDER Selection of "MSN Carbide shank holder”
NEP16EBDEY 15— \YREFERTHESIE HEREV T LEROMVEE—RZEEEL TIEEL,
I T DHFHAH TR TEE—EH TS T BRI BIET

In case of using modular head over ¢16mm, please select MSN carbide shank that diameter (¢D1) is Tmm or
more smaller than modular head (¢Dc). A wrong selection causes damage to the carbide shank.

¢Dc—¢dD1=1mm TEE

BE—HOEE: oD .

MSN carbide shank
neck diameter

EIA5—"YRDFRE: ¢Dc

JUFP S5 R0.5mmBl EHE

Clearance necessary
more than 0.5mm

PN T EBRET DD T—F UM,
I770—-DERZEHRELET,
Coolant or air blow is recommended for
flushing the chips.

<

Modular head tool diameter

A RELDRIVI NDEI T FEFDER Caution for the mounting to shrink fit holder.

F— VBBV v I 7 —NTEE—&] EEI 15— NYRZEREFHRIVI TERT BEF. EI15—A\VRZERFTU
T. [TEE—# DHZFREZEHUTERIMFIFTREE V. AYROERFIFIE., BEFHEICIT>TIREE L,

When you use a carbide shank and a modular head on the shrink fit holder, please shrink fit the only carbide shank without
mounting a modular head. Please mount a modular head after shrinking fit operation.

) NYRERIFIEFFRESEDHZETIENAYRPA VY MR TNICLKLBZBTENHIFT,

Note) In case of shrink fit MSN shank + modular head together, it will be difficult to loose due to heat desipation.
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Line u

Q TBE—B (£v15—~vrEF—ILBEY vV IT—N)

MSN Carbide shank arbor

BIVRIIYvTIAT Endmilshanktype

¢D2: I—S VIR
Coolant hole dia.

L

WE i ~ti% (mm) Dimensions 1) . W& R ~FiZ (mm) Dimensions E8(kg)

Cat. No. Stock| pDs| 21 | L |eD1]6n° | MD | eD2 |Weight] ~ = Cat. No. Stock|  ¢Ds L MD oD2 | Weight
MSN-M12-25-S25C | @ | 25 | 25| 90|24 | - 053] 1 MSN-M12-185S-S23C | @ 03 185 V12 5 0.98
MSN-M12-55-S25C | @ | 25 | 55(120(24 | - 072| 1 MSN-M12-265S-S23C | @ 265 1.42
MSN-M12-100T-S32C | @ | 32 |100|180|23.5/ 2° 161 2 MSN-M12-185S8-S24C | @ o4 185 V12 5 1.07
MSN-M12-105-S25C | @ | 25 [105|170(24 | - |M12| 6 [1.03] 1 MSN-M12-265S-S24C | @ 265 1.54
MSN-M12-135-S25C | @ | 25 |135|215(24 | - 1.30| 1 MSN-M12-145S-S25C | @ 145 0.91
MSN-M12-155-S25C | @ | 25 |155(220(24 | - 1.34| 1 MSN-M12-215S-S25C | @ | 25 215 | M12 6 1.36
MSN-M12-200-S25C | @ | 25 |200|265|24 | - 158 1 MSN-M12-285S8-S25C | @ 285 1.80
MSN-M16-25-S32C | @ | 32 | 25| 90|29 | - 085| 1 MSN-M16-160S-S28C | @ 160 1.22
MSN-M16-55-S32C | @ | 32 | 55(120(29 | - 113 1 MSN-M16-230S-S28C | @ | 28 230 | M16 8 1.77
MSN-M16-77-S32C | @ | 32 | 77[157|29 | - 1.47| 1 MSN-M16-310S-S28C | @ 310 2.41
MSN-M16-97-S32C | @ | 32 | 97(177|29 | - 164 1 MSN-M16-157S-S32C | @ 157 1.61
MSN-M16-105-S32C | @ | 32 [105[170(|29 | - 159 1 MSN-M16-217S-S32C | @ 217 222
MSN-M16-117T-S32C | @ | 32 | 117|197 |29 |0°38’ 188 2 MSN-M16-287S-S32C | @ 82 287 | M6 8 2.94
MSN-M16-127-S32C | @ | 32 |127|207 |29 | - 1.89 1 MSN-M16-357S-S32C | @ 357 3.66
MSN-M16-127T-S32C | @ | 32 [ 127|207 |29 |0°30M16| 8 |223| 2 @:X—H—7ERES Standard stock items
MSN-M16-155-S32C | @ | 32 |155|220|29 | - 204] 1 ) EVIS—AYROERBRIINLI 7 X—I BRI

Note) Please see page 7 for recommended tightening torque
MSN-M16-177-S32C | @ | 32 [177|257|29 | - 232 1
MSN-M16-177T-S32C | @ | 32 |177|257 |29 |0°23 278| 2
MSN-M16-195-832C | @ | 32 [195|260(29 | - 240 1 T B v 7T VBT v 754 7])
MSN-M16-197T-S32C | @ | 32 | 197|277 (29 (023’ 3.00| 2 f;;;iyspc:iﬂngzj;g;;wggfb%“e“;d;ﬁ"heD‘"‘m“'
MSN-M16-225-S32C | @ | 32 [225(290(29 | - 257| 1
MSN-M16-245-S32C | @ | 32 [245(310(29 | - 274| 1
MSN-M16-295-S32C | @ | 32 [295(360(29 | - 317| 1
@: XA —H—FEEESR Standard stock items
) BEYVAS—AYROHERGINLIE7R—IETBRIETV
Note) Please see page 7 for recommended tightening torque
Q TBEl G-Body (®v215—AvrERF—Lyvvo7—1)
MGN G-Body steel shank holder

OSHIEN DOMAICENSG-Body @Y3—h9147
OXEHURIHMEVIITPRIIROEY < SHHEH ZH I KDIWIBMRIC(E.
AZAMNT A=V AICHBNIZBEG-Body (RF =LY+ T) ZHRVIUET, ®D2: T—FVNJRE covantrae i

MD

@Adopted ultra-rigid and improved body durability “G-Body".
@Short type
@Cost-effective and high strength steel shank holder.

CDD; h6‘

£1 |
L

BIVRIIVIvITIAT Endmilshanktype

.7-57"7?{?:5 Through coolant hole & e S Ol s éi(kg)
Cat. No. Stock|gDs| g1 | L |#D1|6n° |MD |eD2| Weight

G-Bod.y MGN-M12-35-S25 @ | 25|35[105/ 24 | — |[M12| 4 0.36
MGN-M12-85-S25 @ 25|85|165|24 | — |M12| 4 0.57

i MGN-M16-37-S32 @ | 32| 37|107|29 | — |M16| 6 0.56

' MGN-M16-77-S32 @ 32| 77 |157|29 | — |[M16| 6 0.83

@ A—N—TEEGD Standard stock items
) 1. £EY215—AYREFEEG-BodyflHEH ERDUIHIRAFE. 13-16— Y DIFEHIRHRZE ZOFFERL LN
2. EVASAYROEERGINLIB7R—I TSRSV
Note) 1. In case of using modular head combined with MGN steel shank holder, apply the recommended cutting conditions sheet (see page 13— 16)
2. Please see page 7 for recommended tightening torque.
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Q:‘ﬁ‘75’4’7°7541 Facemill type

S3a)V5i— TIOAFVU—A

Recommended cutting conditions for shoulder milling

SHOULDER EXTREME

TE&Z(mm) Tool dia.

e EIA 4f ﬁ%—l\ 50 50/52
Work materials ks FE No. of teeth 4N FE No. of teeth SN
2 ap apxae n % 2 ap apxae n %
(mm) (mm) (mm?) (min™) | (mm/min) (mm) (mm) (mm?) (min™") | (mm/min)
%348 (S50C, S55C) ~100 | ~150 | ~40 | 1,270 | 1,520 | ~100 | ~15.0 ~40 | 1270 | 1910
#RS250HBLLT JC8050 150 | ~120 | ~25 | 1,150 | 1,150 150 | ~120 | ~25 | 1,150 | 1,440
Carbon steel (C50,C55)
Below 250HB 200 | ~100 | ~15 | 1,020 820 200 | ~10.0 ~15 | 1,020 | 1,020
#48(GM190, ICD5) ~100 | ~150 | ~40 | 1,150 | 1,380 | ~100 | ~15.0 ~40 | 1,150 | 1,730
553285:?552‘; JC8050 150 | ~120 | ~25 | 1,020 | 1,020 150 | ~120 | ~25 | 1,020 | 1,280
ast steel .
Below 285HB 200 | ~100 | ~15 890 710 200 | ~10.0 ~15 890 890
T E48(SKD61, SKD11) ~100 | ~150 | ~40 | 1,270 | 1520 | ~100 | ~15.0 ~40 | 1270 | 1,910
HRE256HBLLT JC8050 150 | ~120 | ~25 | 1,050 | 1,150 150 | ~120 | ~25 | 1,50 | 1,440
Die steel (1.2344, 1.2379)
Below 255HB 200 | ~100 | ~15 | 1,020 820 200 | ~10.0 ~15 | 1,020 | 1,020
FUN—K48 (HPM7, PX5, P20) ~100 | ~150 | ~40 950 | 1,140 | ~100 | ~15.0 ~40 950 | 1,430
#30~36HRC JC8118 150 | ~120 | ~25 860 860 150 | ~12.0 ~25 860 | 1,080
Mold steel (1.2311, P20)
30~36HRC 200 ~10.0 ~15 760 610 200 ~10.0 =15 760 760
FUN—K48 (NAKSO, HPM1, P21) ~100 | ~150 | ~30 760 760 | ~100 | ~15.0 ~30 760 950
#£&38~43HRC JCs118 150 | ~120 | ~20 670 540 150 | ~12.0 ~20 670 670
Mold steel (1.2311, P21)
38~43HRC 200 ~10.0 ~12 570 340 200 ~10.0 ~12 570 430
# A 148 (SKD61, DAC, DHA) ~100 | ~150 | ~18 640 510 | ~100 | ~15.0 ~18 640 640
#x42~52HRC Jcs118 150 | ~12.0 ~12 570 340 150 | ~12.0 ~12 570 430
Hardened die steel (1.2344, 1.2379)
42~52HRC 200 | ~10.0 ~5 510 200 200 | ~10.0 ~5 510 260
a3 #i%i% (FC250) ~100 | ~150 | ~40 | 1590 | 1910 | ~100 | ~15.0 ~40 | 1,590 | 2,390
fﬁf‘fojﬁgng Jcs118 150 | ~120 | ~25 | 1,460 | 1,460 150 | ~120 | ~25 | 1460 | 1,830
astiron
160~260HB 200 ~10.0 ~15 1,340 1,070 200 ~10.0 ~15 1,340 1,340
H951IV$55% (FCD700) ~100 | ~150 | ~40 950 950 | ~100 | ~15.0 ~40 950 | 1,190
#%170~300HB Jcs118 150 | ~120 | ~25 830 660 150 | ~12.0 ~25 830 830
Nodular cast iron (GGG70)
170~300HB 200 ~10.0 ~15 700 420 200 ~10.0 ~15 700 530
A —ZFFANRATLR$H ~100 | ~150 | ~40 760 610 | ~100 | ~15.0 ~40 760 760
(SUS304, 316, 317)17Ct% | ;08050 150 | ~120 | ~25 700 420 150 | ~120 | ~25 700 530
Stainless steel Austenitic
(AISI 304, 316, 317) 200 ~10.0 ~15 640 260 200 ~10.0 ~15 640 320
TNFLAARNRRT L RSB ~100 | ~150 | ~40 | 1,150 | 1,150 | ~100 | ~15.0 ~40 | 1,150 | 1,440
(SUS403, 4202, 430)13Cr%k | ycs118 150 | ~120 | ~25 | 1,020 820 150 | ~12.0 ~25 | 1,020 | 1,020
Stainless steel Ferritics/Martensitic
(AIS] 403, 42042, 430) 200 | ~100 | ~15 890 530 200 | ~10.0 ~15 890 670

£ : ZBHURT Overhung length  ap : S5 EIDEIAFHES Axial depth of cut e : RS EDYBAFHES Radial depth of cut 1 : TELOEHEREE Spindle speed  VF: 3XWEE Feed speed

FRALOERSHEE

1. EROTEIR G AR S LT — VRIS U TGREEC SV, (EFRBIRBT50REZRILIZT)

*BHEMBNATEDHBE R FTYHAARIERL TV RICNB LU VIE T U TSV,
4. IT7—TO—CEWPIKTREDIBET > TS FIS IUMCTOX+ET I T TIEIISTRIBIC

EELEED,

VNP RELISE I AHAHREE ERBIEL) DR THLEWV HBVSEERREZE T TEAEV,
2L 1 H DR BIFEZLNTES L,

Note

*#1, The figure to be adjusted according to the machine rigidity or work rigidity.
*2. In case of chatter occurring, recommend to reduce the depth of cut ap or Spindle speed and keep feed per tooth.
*3. If machine does not have enough power, recommend to reduce the depth of cut ap or Spindle speed and

Feed speed.
*4. Use air blow.



// DIJET

FREHIFE (BEIY) Recommended cutting conditions for shoulder milling

°7ﬁ7947°7541 Facemill type

1,010
150 | ~12.0 ~30 910 1,370 150 | ~12.0 ~30 720 1,510
200 | ~10.0 ~20 810 1,010 200 | ~10.0 ~20 640 1,120
~100 | ~15.0 ~45 910 1,590 ~100 | ~15.0 ~45 720 1,760
150 | ~12.0 ~30 810 1,220 150 | ~12.0 =30 640 1,340
200 | ~10.0 ~20 710 890 200 | ~10.0 ~Z0) 560 980
~100 | ~15.0 ~45 1,010 1,770 ~100 | ~15.0 ~45 800 1,960
150 | ~12.0 ~30 910 1,370 150 | ~12.0 ~30 720 1,510
200 | ~10.0 ~20 810 1,010 200 | ~10.0 ~20 640 1,120
= [CONI1510) ~45 760 1,330 ~100 | ~15.0 ~45 600 1,470
150 | ~12.0 ~30 680 1,020 150 | ~12.0 ~30 540 1,130
200 | ~10.0 ~20 610 760 200 | ~10.0 ~20 480 840
~100 | ~15.0 ~30 610 760 ~100 | ~15.0 ~30 480 840
150 | ~12.0 ~25 530 530 150 | ~12.0 ~25 420 590
200 | ~10.0 ~15 450 340 200 | ~10.0 ~15 360 380
~100 | ~15.0 ~25 510 510 ~100 | ~15.0 ~25 400 560
150 | ~12.0 =~ 450 340 150 | ~12.0 =15 360 380
200 | ~10.0 ) 400 200 200 | ~10.0 ~8 320 220
~100 | ~15.0 ~45 1,260 2,210 ~100 | ~15.0 ~45 990 2,430
150 | ~12.0 ~30 1,160 1,740 150 | ~12.0 ~30 920 1,930
200 | ~10.0 ~20 1,060 1,330 200 | ~10.0 ~20 840 1,470
~100 | ~15.0 ~45 760 1,140 ~100 | ~15.0 ~45 600 1,260
150 | ~12.0 ~30 660 830 150 | ~12.0 ~30 520 910
200 | ~10.0 ~20 560 560 200 | ~10.0 ~20 440 620
~100 | ~15.0 ~45 610 610 ~100 | ~15.0 ~45 480 670
150 | ~12.0 ~30 560 420 150 | ~12.0 ~30 440 460
200 | ~10.0 ~20 510 260 200 | ~10.0 ~20 400 280
~100 | ~15.0 ~45 910 1,370 ~100 | ~15.0 ~45 720 1,510
150 | ~12.0 ~30 810 1,010 150 | ~12.0 ~30 640 1,120
200 | ~10.0 ~20 710 710 200 | ~10.0 ~20 560 780
£ : BEURS Overhung length  ap : B75EIDYIAFHRS Axial depth of cut - @e : HRAEIDEBAFFRES Radial depth of cut 1 : TEOERRRE Spindle speed  VF: 3EURE Feed speed
EHLOERESEE Note:
U R Bls DAARE L BB TIR BOCGEICARETITCHRCEE, 4 1ot hoar oo eomond o e o 3 St s s s o
'3.;;@;5;J?Fégg)i?gtilfﬁ%%;g?ggzL,1<rs—cxug RICnH LV Ve T TEEBE D, e foss ethave enouh poner fecemmend o duce the depth ofcut ap or Spindle speed and
*4. L7 =T O—CEWEICTRREMIZEAT o TR IS IHMCTOX vET (AT TR FURIBIC *4. Use air blow.

BB,



RETHIZRE (BEIY)

07'_‘\‘79’(707541 Facemill type

S3)V5i— TIAFVU—A

Recommended cutting conditions for shoulder milling

SHOULDER EXTREME

TE#%Z (mm) Tool dia.
Work materials Bes FEL No. of teeth 7N FEL No. of teeth 8N
2 ap apxae n Vi 2 ap apxae n Vi
(mm) (mm) (mm?) (min™) | (mm/min) (mm) (mm) (mm?) (min™) | (mm/min)
R348 (S50C, S55C) ~100 | ~150 ~45 640 1,570 ~100 | ~150 | ~45 510 1,430
FEE250HBLLIT JC8050 150 | ~12.0 ~30 570 1,200 150 | ~120 | ~30 460 1,100
Carbon steel (C50,C55)
Below 250HB 200 | ~100 ~20 510 890 200 | ~100 | ~20 410 820
48 (GM190, ICD5) ~100 | ~150 ~45 570 1,400 ~100 | ~150 | ~45 460 1,290
Hx285HBLLIT JC8050 150 | ~12.0 ~30 510 1,070 150 | ~120 | ~30 410 980
Cast steel (1.7225)
Below 285HB 200 | ~100 ~20 450 790 200 | ~100 | ~20 360 720
T E4(SKD61, SKD11) ~100 | ~150 ~45 640 1,570 ~100 | ~150 | ~45 510 1,430
#EE255HBLLT JC8050 150 | ~120 | ~30 570 1,200 150 | ~120 | ~30 460 1,100
Die steel (1.2344, 1.2379)
Bolow 255HB 200 | ~100 ~20 510 890 200 | ~100 | ~20 410 820
T IN—R48(HPM7, PX5, P20) ~100 | ~150 ~45 480 1,180 ~100 | ~150 | ~45 380 1,060
#230~36HRC Jcs118 150 | ~120 | ~30 430 900 150 | ~120 | ~30 340 820
Mold steel (1.2311, P20)
30~36HRC 200 | ~100 ~20 380 670 200 | ~100 | ~20 310 620
T1)N—RA48(NAKSO, HPM1, P21) ~100 | ~150 ~30 380 670 ~100 | ~150 | ~30 310 620
#a38~43HRC Jcs118 150 | ~120 | ~25 330 460 150 | ~120 | ~25 270 430
Mold steel (1.2311, P21)
38~43HRC 200 | ~100 ~15 290 300 200 | ~100 | ~15 230 280
152 A48 (SKD61, DAC, DHA) ~100 | ~150 ~25 320 450 ~100 | ~150 | ~25 250 400
#2x42~52HRC Jcs118 150 | ~12.0 ~15 290 300 150 | ~120 | ~15 230 280
Hardened die steel (1.2344, 1.2379)
42~52HRC 200 | ~100 ~8 250 180 200 | ~100 ~8 200 160
¥ #3545 (FC250) ~100 | ~150 ~45 800 1,960 ~100 | ~150 | ~45 640 1,790
#160~260HB JC8118 150 | ~120 | ~30 730 1,530 150 | ~120 | ~30 590 1,420
Castiron (GG25)
160~260HB 200 | ~100 ~20 670 1,170 200 | ~100 | ~20 530 1,060
#4543k (FCD700) ~100 | ~15.0 ~45 480 1,010 ~100 | ~150 | ~45 380 910
#2170~300HB Jcs118 150 | ~12.0 ~30 410 720 150 | ~120 | ~30 330 660
Nodular cast iron (6GG70)
170~300HB 200 ~10.0 ~20 350 490 200 ~10.0 ~20 280 450
F—ZFFANRAT UL R4 ~100 | ~150 ~45 380 530 ~100 | ~150 | ~45 310 500
(SUS304,316, 317)17Cr% | ;08050 150 | ~120 | ~30 350 370 150 | ~120 | ~30 280 340
Stainless steel Austenitic
(AISI 304, 316, 317) 200 | ~10.0 ~20 320 220 200 | ~100 | ~20 250 200
YT A ANRATL XS ~100 | ~15.0 ~45 570 1,200 ~100 | ~150 | ~45 460 1,100
(SUS403, 4202, 430)13Crk | ycs118 150 | ~12.0 ~30 510 890 150 | ~120 ~30 410 820
Stainless steel Ferritics/Martensitic
(AISI 403, 420J2, 430) 200 ~10.0 ~20 450 630 200 ~10.0 ~20 360 580

£ : BHEURST Overhung length  ap: BiI75EIDENAHRFES Axial depth of cut - e : FEFEDYHAHRE Radial depth of cut  n : TEDERRE Spindle speed Vi 3EWZERE Feed speed

FERLDERER

1. LR DOTIEI R AN S LU0 — VBRI CISU TRECEZE W, (EREERBT50RERIVICT)
RUVVNDRELESE I HAHRSE ERBIEL)DEL TEN HBVISEEEEZ T TERZEN,

72U A HHY) D) BIBEZLVTEEN,

BHEHBNTROBE B FTYNAHRIEZL TRV RICNB LV VE TS TERLESL,
4. I7 =T O—CENITIRENIBE T TLEE BIC LHMCTOFvET A AT TIN<TRIBIC

EBLEED,

9-®

Note:

*1. The figure to be adjusted according to the machine rigidity or work rigidity.
*2. In case of chatter occurring, recommend to reduce the depth of cut ap or Spindle speed and keep feed per tooth
*3. If machine does not have enough power, recommend to reduce the depth of cut ap or Spindle speed and

Feed speed.
*4. Use air blow.
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FEEDEIZFEE ((FEEY)

S3a)V5i— TIOAFVU—A

Q:‘ﬁ‘75’4’7°7541 Facemill type

SHOULDER EXTREME

Recommended cutting conditions for facemilling

TE&Z(mm) Tool dia.
e EIA 4f ;}}U‘E—F 50 50/52
Work materials ks FE No. of teeth 4N FE No. of teeth SN
2 ap ae n Vi 2 ap ae n Vi
(mm) (mm) (mm) (min™) | (mm/min) (mm) (mm) (mm) (min™") | (mm/min)
%348 (S50C, S55C) ~150 | ~4.0 | ~50 950 1140 | ~150 | ~40 | ~1.0Dc 950 1,430
#RS250HBLLT JC8050 200 | ~30 | ~40 830 830 200 | ~30 | ~40 830 1,040
Carbon steel (C50,C55)
Below 250HB 300 | ~20 | ~30 700 560 300 | ~20 | ~30 700 700
#48(GM190, ICD5) ~150 | ~4.0 | ~50 950 1140 | ~150 | ~40 | ~1.0Dc 950 1,430
R285HBLLT JC8050 200 | ~30 | ~40 830 830 200 | ~30 | ~40 830 1,040
Cast steel (1.7225)
Below 285HB 300 | ~20 | ~30 700 560 300 | ~20 | ~30 700 700
T E48(SKD61, SKD11) ~150 | ~4.0 | ~50 950 950 | ~150 | ~4.0 | ~1.0Dc 950 1,190
HRE256HBLLT JC8050 200 | ~30 | ~40 830 660 200 | ~30 | ~40 830 830
Die steel (1.2344, 1.2379)
Below 255HB 300 | ~20 | ~30 700 420 300 | ~20 | ~30 700 530
FUN—K48 (HPM7, PX5, P20) ~150 | ~40 | ~50 830 830 | ~150 | ~4.0 | ~1.0Dc 830 1,040
#30~36HRC JC8118 200 | ~30 | ~40 760 610 200 | ~30 | ~40 760 760
Mold steel (1.2311, P20)
30~36HRC 300 ~2.0 ~30 700 420 300 ~2.0 ~30 700 530
FUN—K48 (NAKSO, HPM1, P21) ~150 | ~30 | ~50 700 700 | ~150 | ~3.0 | ~1.0Dc 700 880
#£&38~43HRC JCs118 200 | ~25 | ~40 640 510 200 | ~25 | ~40 640 640
Mold steel (1.2311, P21)
38~43HRC 300 ~15 ~30 570 340 300 ~15 ~30 570 430
# A 148 (SKD61, DAC, DHA) ~150 | ~25 | ~40 570 460 | ~150 | ~25 | ~40 570 570
#x42~52HRC Jcs118 200 | ~20 | ~30 510 310 200 | ~20 | ~30 510 380
Hardened die steel (1.2344, 1.2379)
42~52HRC 300 | ~15 | ~20 450 180 300 | ~15 | ~20 450 230
19 #858% (FC250) ~150 ~6.0 ~50 1,150 1,380 ~150 ~6.0 | ~1.0Dc | 1,150 1,730
#&160~260HB Jcs118 200 | ~40 | ~40 950 950 200 | ~40 | ~40 950 1,190
Castiron (GG25)
160~260HB 300 | ~20 | ~30 830 660 300 | ~20 | ~30 830 830
44424 L§55% (FCD700) ~150 | ~40 | ~50 830 830 | ~150 | ~4.0 | ~1.0Dc 830 1,040
#%170~300HB Jcs118 200 | ~30 | ~40 760 610 200 | ~30 | ~40 760 760
Nodular cast iron (GGG70)
170~300HB 300 ~2.0 ~30 700 420 300 ~2.0 ~30 700 530
F—2FFAPRRF L X5 ~150 | ~4.0 | ~40 700 560 | ~150 | ~4.0 | ~40 700 700
(SUS304, 316, 317)17Ct% | ;08050 200 | ~30 | ~30 640 380 200 | ~30 | ~30 640 480
Stainless steel Austenitic
(AISI 304, 316, 317) 300 ~2.0 ~20 570 230 300 ~2.0 ~20 570 290
TNFLAARNRRT L RSB ~150 | ~4.0 | ~50 950 950 | ~150 | ~4.0 | ~1.0Dc 950 1,190
(SUS403, 4202, 430)13Cr%k | ycs118 200 | ~30 | ~40 830 660 200 | ~30 | ~40 830 830
Stainless steel Ferritics/Martensitic
(AIS] 403, 42042, 430) 300 | ~20 | ~30 700 420 300 | ~20 | ~30 700 530

£ : ZBHURT Overhung length  ap : S5 EIDEIAFHES Axial depth of cut e : RS EDYBAFHES Radial depth of cut 1 : TELOEHEREE Spindle speed  VF: 3XWEE Feed speed

FRALOERSHEE

1. EROTEIR G AR S LT — VRIS U TGREEC SV, (EFRBIRBT50REZRILIZT)
VP RELIBE R PNAHRSE ERRHIELVDRLTE HBVVEMEREE T S TEAE,

2L 1 H DR BIFEZLNTES L,

*BHEMBNATEDHBE R FTYHAARIERL TV RICNB LU VIE T U TSV,
4. IT7—TO—CEWPIKTREDIBET > TS FIS IUMCTOX+ET I T TIEIISTRIBIC

EELEEN,

*5. 78D TRF IS 30 FE ARG ISR R DB0% LU T TN TL T,

11

Note

*#1, The figure to be adjusted according to the machine rigidity or work rigidity.
*2. In case of chatter occurring, recommend to reduce the depth of cut ap or Spindle speed and keep feed per tooth.

*3. If machine does not have enough power, recommend to reduce the depth of cut ap or Spindle speed and

Feed speed.
*4. Use air blow.

*5. In case of slotting, reduce Feed speed (Vf) to 50% or below of the above data



// DIJET

REEIFE (FEEIY) Recommended cutting conditions for facemilling

°7ﬁ7947°7541 Facemill type

760
200 ~3.0 ~55 660 990 200 ~3.0 ~65 520 1,090
300 ~2.0 ~40 560 700 300 ~2.0 ~50 440 770
~1 &0 ~4.0 ~63 760 1,330 ~150 ~4.0 ~80 600 1,470
200 ~E(0) S50 660 990 200 ~3.0 565 520 1,090
300 ~2.0 ~40 560 700 300 ~2(0) =450 440 770
~150 ~4.0 ~63 760 1,140 ~150 ~4.0 ~80 600 1,260
200 ~3.0 ~55 660 830 200 ~3.0 ~65 520 910
300 ~2.0 ~40 560 560 300 ~2.0 ~50 440 620
=150 ~4.0 ~63 660 990 ~1 &0 ~4.0 ~80 520 1,090
200 ~3.0 ~5 610 760 200 ~3.0 ~E5 480 840
300 ~2.0 ~40 560 560 300 ~2.0 ~50 440 620
~150 ~3.0 ~63 560 700 ~150 ~3.0 ~80 440 770
200 ~2.5 ~55 510 510 200 ~2.5 ~65 400 560
300 ~15 ~40 450 340 300 ~1.5 ~50 360 380
~150 ~25 S50 450 450 ~150 215 ~E5 360 500
200 ~2.0 ~40 400 300 200 ~2(0) ~50 320 340
300 =143 e 350 180 300 =15 ~E 280 200
~150 ~6.0 ~63 910 1,590 ~150 ~6.0 ~80 720 1,760
200 ~4.0 ~55 760 1,140 200 ~4.0 ~65 600 1,260
300 ~2.0 ~40 660 830 300 ~2.0 ~50 520 910
~150 ~4.0 ~63 660 990 ~150 ~4.0 ~80 520 1,090
200 ~3.0 ~l5 610 760 200 ~3.0 865 480 840
300 ~2{0) ~40 560 560 300 ~2.0 ~50 440 620
~150 ~4.0 ~55 560 560 ~150 ~4.0 ~65 440 620
200 ~3.0 ~40 510 380 200 ~3.0 ~50 400 420
300 ~2.0 ~32 450 230 300 ~2.0 ~35 360 250
~150 ~4.0 ~63 760 1,140 ~150 ~4.0 ~80 600 1,260
200 ~3.0 555 660 830 200 ~3.0 65 520 910
300 ~2.0 ~40 560 560 300 ~2.0 ~50 440 620
£ : BEURS Overhung length  ap : B75EIDYIAFHRS Axial depth of cut - @e : HRAEIDEBAFFRES Radial depth of cut 1 : TEOERRRE Spindle speed  VF: 3EURE Feed speed
EHLOEESEE Note:
U R Bls DIAAREE L BB TR BOCGEICARETITCHRCEE, 1 1ot oo oo eomons o e o o St s s s o
'3.;;@;5;J?Fégg)i?gtilfﬁ%%;g?ggzL,1<rs—cxug RICnHEOVE T TREEE, e foss netave enouih poner fecemmend o educe the depth ofcut ap or Sindle speed and
4. L7 =T O—CEWEICTRREMIZEAT > TRV IS IHMCTOX vET (AT TR FURIBIC *4. Use air blow.

EBERN *5. In case of slotting, reduce Feed speed (Vf) to 50% or below of the above data.
5B IRHE R EEEIRENE RFRDE50% LT TMIL TSN,



S3)V5i— TIAFVU—A

RESEIRG ((FEHEIY)
07'_‘\‘79’(707541 Facemill type

SHOULDER EXTREME

Recommended cutting conditions for facemilling

TE#%Z (mm) Tool dia.
Work materials Bes FEL No. of teeth 7N FEL No. of teeth 8N
2 ap ae n % 2 ap ae n Vi
(mm) (mm) (mm) (min™) | (mm/min) (mm) (mm) (mm) (min™) | (mm/min)
R348 (S50C, S55C) ~150 | ~40 ~100 480 1,010 ~150 | ~40 | ~125 380 910
#E250HBLLT JC8050 200 | ~30 ~80 410 720 200 | ~30 | ~100 330 660
Carbon steel (C50,C55)
Below 250HB 300 | ~20 ~60 350 490 300 | ~20 ~75 280 450
48 (GM190, ICD5) ~150 | ~40 ~100 480 1,010 ~150 | ~40 | ~125 380 910
#E285HBLLT JC8050 200 | ~30 ~80 410 720 200 | ~30 | ~100 330 660
Cast steel (1.7225)
Below 285HB 300 | ~20 ~60 350 490 300 | ~20 ~75 280 450
T E4(SKD61, SKD11) ~150 | ~40 ~100 480 840 ~150 | ~40 | ~125 380 760
#EE255HBLLT JC8050 200 | ~30 ~80 410 570 200 | ~30 | ~100 330 530
Die steel (1.2344, 1.2379)
Bolow 255HB 300 | ~20 ~60 350 370 300 | ~20 ~75 280 340
T IN—R48(HPM7, PX5, P20) ~150 | ~40 ~100 410 720 ~150 | ~40 | ~125 330 660
#230~36HRC Jcs118 200 | ~30 ~80 380 530 200 | ~30 | ~100 310 500
Mold steel (1.2311, P20)
30~36HRC 300 | ~20 ~60 350 370 300 | ~20 ~75 280 340
T1)N—RA48(NAKSO, HPM1, P21) ~150 | ~40 ~100 350 490 ~150 | ~40 | ~125 280 450
#a38~43HRC Jcs118 200 | ~30 ~80 320 340 200 | ~30 | ~100 250 300
Mold steel (1.2311, P21)
33~43HRC 300 | ~20 ~60 290 200 300 | ~20 ~75 230 180
15 A 4B (SKD61, DAC, DHA) ~150 | ~40 ~80 290 300 ~150 | ~40 | ~100 230 280
#2x42~52HRC Jcs118 200 | ~30 ~60 250 180 200 | ~30 ~75 200 160
Hardened die steel (1.2344, 1.2379)
42~52HRC 300 | ~20 ~40 220 150 300 | ~20 ~50 180 140
¥ #8584 (FC250) ~150 | ~4.0 ~100 570 1,200 ~150 | ~40 | ~125 460 1,100
#160~260HB JC8118 200 | ~30 ~80 480 840 200 | ~30 | ~100 380 760
Castiron (GG25)
160~260HB 300 | ~20 ~60 410 570 300 | ~20 ~75 330 530
#9584 )V54% (FCD700) ~150 | ~4.0 ~100 410 720 ~150 | ~40 | ~125 330 660
#2170~300HB Jcs118 200 | ~30 ~80 380 530 200 | ~30 | ~100 310 500
Nodular cast iron (6GG70)
170~300HB 300 ~2.0 ~60 350 370 300 ~2.0 ~75 280 340
F—ZFFANRAT UL R4 ~150 | ~4.0 ~80 350 370 ~150 | ~40 | ~100 280 340
(SUS304,316, 317)17Cr% | ;08050 200 | ~30 ~60 320 220 200 | ~30 ~75 250 200
Stainless steel Austenitic
(AISI 304, 316, 317) 300 ~2.0 ~40 290 200 300 ~2.0 ~50 230 180
YT HANRAT UL RS ~150 | ~40 ~100 480 840 ~150 | ~40 | ~125 380 760
(SUS403, 4202, 430)13Crk | ycs118 200 ~30 ~80 410 570 200 | ~30 ~100 330 530
Stainless steel Ferritics/Martensitic
(AISI 403, 420J2, 430) 300 ~2.0 ~60 350 370 300 ~2.0 ~75 280 340

£ : BHEURST Overhung length  ap: BiI75EIDENAHRFES Axial depth of cut - e : FEFEDYHAHRE Radial depth of cut  n : TEDERRE Spindle speed Vi 3EWZERE Feed speed

FERLDERER

1. LR DOTIEI R AN S LU0 — VBRI CISU TRECEZE W, (EREERBT50RERIVICT)
RUVVNDRELESE I HAHRSE ERBIEL)DEL TEN HBVISEEEEZ T TERZEN,

72U A HHY) D) BIBEZLVTEEN,

BHEHBNTROBE B FTYNAHRIEZL TRV RICNB LV VE TS TERLESL,
4. I7 =T O—CENITIRENIBE T TLEE BIC LHMCTOFvET A AT TIN<TRIBIC

EBLEEN,

*5 AN TRFIE. %) R E AR EGDHIRMAERDE0% T TMIL TSN,

11-@

Note:

*1. The figure to be adjusted according to the machine rigidity or work rigidity.
*2. In case of chatter occurring, recommend to reduce the depth of cut ap or Spindle speed and keep feed per tooth
*3. If machine does not have enough power, recommend to reduce the depth of cut ap or Spindle speed and

Feed speed.
*4. Use air blow.

*5. In case of slotting, reduce Feed speed (Vf) to 50% or below of the above data
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e Ve Ll i o § LV I A SHOULDER EXTREME

*)_'?% ZE t].] ﬁu % 14: (E ﬁu V) ) Recommended cutting conditions for shoulder milling

Q TV AS—AYR/MSXFHTBE—E (EY 15— NYRBZA—IVBEY ¥ 7 —I\) MSX and MSN type

TE&Z(mm) Tool dia.
E o) 'f‘;;‘*i—b 25/26/28 30/32
Work materials ks FE No. of teeth 2N FE No. of teeth 2N
2 ap apxae n % 2 ap apxae n Vi
(mm) (mm) (mm?) (min™) | (mm/min) (mm) (mm) (mm?) (min™) | (mm/min)
R34 (S50C, S55C) ~90 ~10.0 ~15 2,450 1,470 ~100 ~12.0 ~24 2,050 1,230
#E250HBLLT JC8050 140 | ~70| ~10 | 2200 | 1,100 150 | ~90 | ~18 | 1,850 930
Carbon steel (C50, C55)
Below 250HB 210 ~4.0 ~5 1,960 780 210 ~6.0 ~9 1,640 660
$5388 (GM190.1CD5) ~90 ~10.0 =15 2,200 1,320 ~100 ~12.0 ~24 1,850 1,110
#E285HBLLT JC8050 140 | ~70 | ~10 1,960 980 150 | ~90 | ~18 | 1640 820
Cast steel (1.7225)
Below 285HB 210 ~4.0 =I5 1,710 680 210 ~6.0 ~9 1,440 580
T E$R(SKD61, SKD11) ~90 ~10.0 ~15 2,450 1,470 ~100 ~12.0 ~24 2,050 1,230
HRE255HBLIT JC8050 140 | ~70 | ~10 | 2200 | 1,100 150 | ~90 | ~18 | 1,850 930
Die steel (1.2344, 1.2379)
Below 255HB 210 ~4.0 ~5 1,960 780 210 ~6.0 ~9 1,640 660
TYN-RUABHPM7, PX5, P20) ~90 ~10.0 =15 1,840 1,100 ~100 ~12.0 ~24 1,540 920
#230~36HRC JC8118 140 ~70 | ~10 1,650 830 150 | ~90 | ~18 | 1,390 700
Mold steel (1.2311, P20)
30~36HRC 210 ~4.0 ~5 1,470 590 210 ~6.0 ~9 1,230 490
71)N—R4E(NAKSO, HPM1, P21) ~90 ~10.0 ~12 1,470 740 ~100 ~12.0 ~18 1,230 620
#a38~43HRC JC8118 140 ~7.0 ~6 1,290 520 150 | ~90 | ~13 | 1,080 430
Mold steel (1.2311, P21)
38~43HRC 210 ~4.0 ~2 1,100 330 210 ~6.0 ~7 920 280
B AN$E(SKD61, DAC, DHA) ~90 ~10.0 ~8 1,220 490 ~100 ~12.0 ~12 1,030 410
#a42~52HRC Jcs118 140 ~7.0 ~4 1,100 330 150 ~9.0 ~8 920 280
Hardened die steel (1.2344, 1.2379)
42~52HRC 210 ~4.0 ~2 980 200 210 ~6.0 ~3 820 160
¥ #3858 (FC250) ~90 | ~10.0 ~15 3,060 1,840 ~100 | ~12.0 ~24 2,570 1,540
*‘E? ?o~(§§2(5))|-|8 Jcai1s 140 | ~70| ~10 | 2820 | 1410 150 | ~90 | ~18 | 2360 | 1,180
astiron
160~260HB 210 ~4.0 ~5 2,570 1,030 210 ~6.0 ~12 2,160 860
2 21)ViEd% (FCD700) ~90 ~10.0 =~ 1,840 920 ~100 ~12.0 ~24 1,540 770
##2170~300HB JC8118 140 ~70 | ~10 1,590 640 150 | ~90 | ~18 1,330 530
Nodular cast iron (GGG70)
170~300HB 210 ~4.0 ~5 1,350 410 210 ~6.0 ~9 1,130 340
A—ZXTFMINRAT UL X4 ~90 ~10.0 ~15 1,470 590 ~100 ~12.0 ~24 1,230 490
(SUS304, 316, 31717Cr% | cgos50 140 | ~70| ~10 | 1350 410 150 | ~90 | ~18 | 1,130 340
Stainless steel Austenitic
(AIS1 304,316, 317) 210 ~4.0 ~5 1,220 240 210 ~6.0 ~9 1,030 210
TIVT YRR T UL XER ~90 ~10.0 =15 2,200 1,100 ~100 ~12.0 ~24 1,850 930
(SUS403, 42002, 430)13Cr% | jc8118 140 ~70 | ~10 1,960 780 150 | ~90 | ~18 1,640 660
Stainless steel Ferritics/Martensitic
(AISI 403, 4202, 430) 210 ~4.0 ~5 1,710 510 210 5610 ~9 1,440 430
£ 1 BHBURS Overhung length  @p: BI75EIDENAHRFES Axial depth of cut - e : FEFEDYNHAHES Radial depth of cut 1 : TEDERRE Spindle speed Vi1 IRWURE Feed speed
EELOEEEE Note
1. EEROYIEISE G AR S SO — I RIS IEU TREL RV, (LERBIRBT50RERILICT) *1. The figure to be adjusted according to the machine rigidity or work rigidity.
UV RELBE G AL RSE LRBIEL) SR THZEW, H3VEBIEEEE T TER SN, *2. In case of chatter occurring, recommend to reduce the depth of cut ap or Spindle speed and keep feed per tooth.
712U A A EYDENBBEALNTLIZEN, *3. If machine does not have enough power, recommend to reduce the depth of cut ap or Spindle speed and
BEBBHRRDBA W, 57 MR A REEEL TN, RENSEOVETH TRALEN, Feed spead.
4T7 IO SRR S TR, B TRMCTOR YT (T Tl < Tt *4, Use air blow

13
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FREHIFE (BHEIY) Recommended cutting conditions for shoulder milling

Q TV 1S AYR/MSXFAHTBEE—E (EY 15— NYREBAZ—)VBIEY > 7—I\) MSXand MSN type

1,930
150 ~9.0 ~18 1,740 1,310 150 ~10.0 ~20 1,430 1,430
210 ~6.0 ~9 1,540 920 210 ~8.0 ~12 1,270 1,020
~100 1| 2(0) ~24 1,740 1,570 ~100 =150 ~30 1,430 1,720
150 ~9.0 ~18 1,540 1,160 150 ~10.0 ~20 1,270 1,270
210 ~6.0 ~9 1,350 810 210 ~8.0 ~i2 1,110 890
~100 ~12.0 ~24 1,930 1,740 ~100 ~15.0 ~30 1,590 1,910
150 ~9.0 ~18 1,740 1,310 150 ~10.0 ~20 1,430 1,430
210 ~6.0 ~9 1,540 920 210 ~8.0 ~12 1,270 1,020
~100 ~|2(0) ~24 1,450 1,310 ~100 ~1&(0 ~30 1,190 1,430
150 ~9.0 =~ 1,300 980 150 ~10.0 ~20 1,070 1,070
210 ~6.0 ~9 1,160 700 210 ~8.0 =12 950 760
~100 ~12.0 ~18 1,160 870 ~100 ~15.0 ~20 950 950
150 ~9.0 ~13 1,010 610 150 ~10.0 ~15 840 670
210 ~6.0 ~7 870 390 210 ~8.0 ~8 720 430
~100 ~12.0 ~12 960 580 ~100 ~12.0 ~12 800 640
150 ~9.0 ~8 870 390 150 ~10.0 ~=fg) 720 430
210 ~6.0 g 770 230 210 ~8.0 =g 640 260
~100 ~12.0 ~24 2,410 2,170 ~100 ~15.0 ~30 1,990 2,390
150 ~9.0 ~18 2,220 1,670 150 ~10.0 ~20 1,830 1,830
210 ~6.0 ~12 2,030 1,220 210 ~8.0 ~16 1,670 1,340
~100 ~12.0 ~24 1,450 1,090 ~100 ~150 ~30 1,190 1,190
150 ~9.0 ~18 1,250 750 150 ~10.0 ~20 1,030 820
210 ~6.0 ~9 1,060 480 210 ~8.0 ~12 880 530
~100 ~12.0 ~24 1,160 700 ~100 ~15.0 ~30 950 760
150 ~9.0 ~18 1,060 480 150 ~10.0 ~20 880 530
210 ~6.0 ~9 960 290 210 ~8.0 ~12 800 320
~100 ~12.0 ~24 1,740 1,310 ~100 ~150 ~30 1,430 1,430
150 ~9.0 ~18 1,540 920 150 ~10.0 ~20 1,270 1,020
210 ~6.0 ~9 1,350 610 210 ~8.0 ~12 1,110 670
£ : ZEURSE Overhung length  ap : B75EIDYIAGHRS Axial depth of cut - @e : HERAFEIDEBAFFRS Radial depth of cut 1 : TEOERRRE Spindle speed  VF: 3EURE Feed speed
ERALOERESEE Note:
U B Bls DR L BB TIR BOCGEICARETITCHRCEE, 1 1ot oo e eomons o e oo o St s s s o
'3.;;!;;[%%&ﬁggg@l\‘;ﬁgﬁi;g?ggzb‘(<7£—éug RICnHEOViE T TERE D, i foes nethave enoudh poner fecemmend o educe the depth ofcut ap or Spindle specd and
4. L7 =T O—CEWEICTRREMIBEAT > TR IS IHMCTOX vET (I TR FURIBIC *4. Use air blow.

BB,
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*% ﬁ t)J ‘ﬁu 7% ﬁ: (EIZ [i1] ﬁu V) ) Recommended cutting conditions for facemilling
Q TV AS—AYR/MSXFHTBE—E (EY 15— ANYRBZA—IVBEY ¥ 7 —I\) MSX and MSN type

TE#Z(mm) Tool dia.
E o) 'f‘;;‘*i—b 25/26/28 30/32
Work materials ks FIEL No. of teeth 2N FIEL No. of teeth 2N
2 ap ae n % 2 ap ae n Vi
(mm) (mm) (mm) (min") | (mm/min) (mm) (mm) (mm) (min™) | (mm/min)
R34 (S50C, S55C) ~90 ~3.0 | ~1.0Dc 1,840 1,100 ~100 ~3.5 | ~1.0Dc 1,540 920
#E250HBLLT JC8050 140 | ~20| ~20 | 1590 800 150 | ~25 ~25 | 1,330 670
Carbon steel (C50, C55)
Below 250HB 210 ~1.0 ~15 1,350 540 210 ~1.5 ~20 1,130 450
$53§8 (GM190.1CD5) ~90 ~3.0 | ~1.0Dc 1,840 1,100 ~100 ~3.5 | ~1.0Dc 1,540 920
#E285HBLLF JC8050 140 | ~20| ~20 | 1590 800 150 | ~25 ~25 | 1,330 670
Cast steel (1.7225)
Below 285HB 210 ~1.0 =19 1,350 540 210 =~ .5 ~20 1,130 450
T E$R(SKD61, SKD11) ~90 ~3.0 | ~1.0Dc 1,840 920 ~100 ~3.5 | ~1.0Dc 1,540 770
FRE255HBLIT JC8050 140 | ~20| ~20 | 1590 640 150 | ~25 ~25 | 1,330 530
Die steel (1.2344, 1.2379)
Below 255HB 210 ~1.0 ~15 1,350 410 210 ~1.5 ~20 1,130 340
TYUN-RUABHPM7, PX5, P20) ~90 ~3.0 | ~1.0Dc 1,590 800 ~100 ~3.5 | ~1.0Dc 1,330 670
#230~36HRC JC8118 140 | ~20 ~20 | 1,470 590 150 | ~25 ~25 | 1,230 490
Mold steel (1.2311, P20)
30~36HRC 210 =1 {0) =15 1,350 410 210 =15 ~20 1,130 340
71)N—R4E(NAKSO, HPM1, P21) ~90 ~2.0 | ~1.0Dc 1,350 680 ~100 ~25 | ~1.0Dc 1,130 570
#a38~43HRC JC8118 140 | ~15 ~20 | 1,220 490 150 | ~20 ~25 | 1,030 410
Mold steel (1.2311, P21)
38~43HRC 210 ~1.0 ~15 1,100 330 210 ~1.5 ~20 920 280
B Ah$E(SKD61, DAC, DHA) ~90 =1 B ~20 1,100 440 ~100 ~2.0 ~25 920 370
#a42~52HRC Jcs118 140 ~1.0 ~15 980 290 150 | ~15 ~20 820 250
Hardened die steel (1.2344, 1.2379)
42~52HRC 210 ~0.5 ~10 860 170 210 ~1.0 =15 720 140
19 »iH8% (FC250) ~90 ~5.0 | ~1.0Dc 2,450 1,470 ~100 ~55 | ~1.0Dc 2,050 1,230
“Ef1 ?o~(§§2(5))|-|8 Jcai1s 140 | ~30 | ~20 | 2200 | 1,100 150 | ~35 ~25 | 1,850 930
astiron
160~260HB 210 ~1.0 ~15 1,960 780 210 ~1.5 ~20 1,640 660
2 21)V§E8% (FCD700) ~90 ~3.0 | ~1.0Dc 1,590 800 ~100 ~3.5 | ~1.0Dc 1,330 670
##2170~300HB JCs118 140 ~2.0 ~20 | 1470 590 150 | ~25 ~25 | 1,230 490
Nodular cast iron (GGG70)
170~300HB 210 ~1.0 SalS 1,350 410 210 =1 5 ~20 1,130 340
A—ZXTFANRRAT UL X4 ~90 ~3.0 ~20 1,350 540 ~100 ~3.5 ~25 1,130 450
(SUS304, 316, 31717Cr% | cgos50 140 | ~20| ~15| 1220 370 150 | ~25 ~20 | 1,030 310
Stainless steel Austenitic
(AIS1 304,316, 317) 210 ~1.0 ~10 1,100 220 210 ~1.5 ~15 920 180
TIVT YA RRT UL ZER ~90 ~3.0 | ~1.0Dc 1,840 920 ~100 ~3.5 | ~1.0Dc 1,540 770
(SUS403, 42042, 430)13Cr% | jc8118 140 ~2.0 ~20 | 1,590 640 150 | ~25 ~25 | 1,330 530
Stainless steel Ferritics/Martensitic
(AISI 403, 420J2, 430) 210 ~1.0 Sals 1,350 410 210 =15 ~20 1,130 340
£ : BHBURS Overhung length  @p @ Bi75EIDENAHRFES Axial depth of cut - e : FEFEDYNIAHES Radial depth of cut 1 : TEDERRE Spindle speed  Vi: IXWURE Feed speed
EEEOEEEE Note
1. LR OYIEISE G AR S SO — I RIS IEU TREL RV, (LERBIRBT50RERILICT) *1. The figure to be adjusted according to the machine rigidity or work rigidity.
UV RELBE G NHAARSE LRBIEL) SR TSIV, H3VEBEIEEEE T TER LS, *2. In case of chatter occurring, recommend to reduce the depth of cut ap or Spindle speed and keep feed per tooth.
712U A A EHYDENRBEALNTLIZEW, *3. If machine does not have enough power, recommend to reduce the depth of cut ap or Spindle speed and
‘3B TR DB A S, TR A BSEEL TSV, RINBEVVE T TR, Feed speed.
4. IT7 =T O—ICENPIIKTIRENIBE T TLEEN HIS IHMCTOFvET AT TRV TRIBIC *4, Use air blow.
EBLZEN, *5. In case of slotting, reduce Feed speed (Vf) to 50% or below of the above data

*5. 78D TRFIE 30 FE ARG ISR R DB0% LU T TN TL T,
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RETEIFE (FEEIY) Recommended cutting conditions for facemilling

Q TV 1S AYR/MSXFAHTEE—E (EY 15— NYREBAZ—VBIEY v+ 7 —/\) MsXand MSN type

1,450 ~100 1,190
150 ~25 ~25 1,250 940 150 ~25 ~32 1,030 1,030
210 ~1.5 ~20 1,060 640 210 ~1.5 ~24 880 700
~100 ~35 | ~1.0Dc 1,450 1,310 ~100 ~EUS ~40 1,190 1,430
150 215 25 1,250 940 150 ~25 ~32 1,030 1,030
210 =15 ~20 1,060 640 210 =~ 43 ~24 880 700
~100 ~35 | ~1.0Dc 1,450 1,090 ~100 ~35 ~40 1,190 1,190
150 ~25 ~25 1,250 750 150 ~25 ~32 1,030 820
210 ~1.5 ~20 1,060 480 210 ~1.5 ~24 880 530
~100 ~35 (| ~1.0Dc 1,250 940 ~100 ~ES ~40 1,030 1,030
150 ~215 =20 1,160 700 150 ~20D ~32 950 760
210 =15 ~20 1,060 480 210 =145 ~24 880 530
~100 ~25 | ~1.0Dc 1,060 800 ~100 ~25 ~40 880 880
150 ~2.0 ~25 960 580 150 ~2.0 ~32 800 640
210 ~1.5 ~20 870 390 210 ~1.5 ~24 720 430
~100 210 825 870 520 ~100 ~2.0 ~32 720 580
150 =15 ~20 770 350 150 =~ 43 ~24 640 380
210 ~1.0 =1 680 200 210 =1 {0) ~18 560 220
~100 ~55 | ~1.0Dc 1,930 1,740 ~100 ~55 ~40 1,590 1,910
150 ~35 ~25 1,740 1,310 150 ~35 ~32 1,430 1,430
210 ~1.5 ~20 1,540 920 210 ~15 ~24 1,270 1,020
~100 ~3.5 | ~1.0Dc 1,250 940 ~100 =35 ~40 1,030 1,030
150 ~25 ~20 1,160 700 150 =20 ~32 950 760
210 =145 ~20 1,060 480 210 = ~24 880 530
~100 ~35 ~25 1,060 640 ~100 ~35 ~32 880 700
150 ~2.5 ~20 960 430 150 ~25 ~24 800 480
210 ~1.5 ~15 870 260 210 ~15 ~18 720 290
~100 ~35 | ~1.0Dc 1,450 1,090 ~100 ~ED ~40 1,190 1,190
150 ~25 25 1,250 750 150 =2 ~32 1,030 820
210 =15 ~20 1,060 480 210 =1 & ~24 880 530
£ : ZEURS Overhung length  ap : B75EIDYIAFHRS Axial depth of cut - @e : HERAEIDEBAFFRS Radial depth of cut 1 : TEDOERRRE Spindle speed  VF: 3EURE Feed speed
EHLOEESE Note:
U R L Bls DA AR L B BT IR BOCGEICARETITCHRCEE, 4 1o hoar oo eomons s o 3 St s s s o
'3.;;@;5;J?Fégg)i?gtilfﬁ%%;g?ggzL,1<rs—cxug RICnHEOViE T TEEE D, e foes nethave enouh poner fecemmend o educe the depth ofcut ap or Sindle speed and
4. L7 =T O—CEWEICTRREMIBE AT TRV IS IHMCTOX vET (AT TR FURIBIC *4. Use air blow.

EBERN *5. In case of slotting, reduce Feed speed (Vf) to 50% or below of the above data.
5B IRE. R EEEIRENE RFRDE50% LT TMIL TSN,
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2O774 VI IO FEEIE Attention for profile milling

SVEVI I Ramping AUAJVIIT Helical interpolation
@Dh

-
—

[$) - N~
=oAL\

8°
&
A
a

OZVEYT ANUAIVIITEFFE REZFETHIRAFRDB0%IU T TINIL T L,

In case of ramping and helical interpolation, apply 80% or less feed speed from standard cutting condition table.

OANUAING FIITZEITSMRIF. I —S VR RIV—ICKBBRAM T CTERLEE L,

In case of helical interpolation, recommend wet cutting by coolant through the tool.

@Y —)U/INZADEHTTFE Calculation of tool pass dia.

¢dc = o#Dh — ¢Dc

DA AW E: UACES TE#&E
Tool pass dia. Bore dia. Tool dia.

- EEMIATEESR Eff. cutting dia.

=¢Dc-2xre (A—FR) -0.3 (EXYH)
« E/INJUE Min. bore dia. ¢ Dh min.

=2x {¢Dc-re (I—FR) 04 (EHGYH) -B (4 ¥—1+h) }
* TR RIUE Max. bore dia. ¢ Dh max.

=2x {¢Dc-re (A—FR) 04 (EXxY5H) |}

O— L DIJAHRE D RAYIAH RS apz
BAIRNKSICLTLIEE L,
Depth of cut per one circuit should not exceed
max. depth of cut ap.

@V )L/N\ADEERAEIFST DV AYNIEBES
REFETAVICLTLIZE L,
Down cutting is recommended, so tool pass
rotation should be counterclockwise.

FEZJ AL Ramping AUAIVIRBFHNT Helical interpolation
IEEMT BRATHAA = .
W I8E 2 o Bl BATAHRS (@p) B/ BAR
; RERR F&ap ) I =UIVINES RANE
Cat. No. T‘}“' d')a' Eff. Cutting dia. Max. depth A (g) buIﬁmeUEé'L(mm) Min. bore dia. Max. bore dia.
mm (mm) of cut (mm) Max. ramping Total cutting length at Dh min (mm) Dh max (mm)
angle 6° Max. ap

MSX-2025-M12 25 215 1.5 0.7° 123 34 46
MSX-2026-M12 26 22.5 1.5 0.7° 123 36 48
MSX-2028-M12 28 25.5 1.5 0.6° 143 40 52
MSX-2030-M16 30 26.5 1.5 0.6° 143 44 56
MSX-*032-M16 32 28.5 1.5 0.5° 172 48 60
MSX-3033-M16 33 29.5 1.5 0.5° 172 50 62
MSX-3035-M16 35 315 1.5 0.4° 215 54 66
MSX-4040-M16 40 36.5 1.5 0.4° 215 64 76
EXSAP-*050R-22 50 46.5 1.5 0.3° 286 84 96
EXSAP-5052R-22 52 48.5 1.5 0.3° 286 88 100
EXSAP-5063R-22 63 59.5 1.5 0.2° 430 110 122
EXSAP-7080R-27 80 76.5 1.5 0.15° 573 144 156
EXSAP-7100R-32 100 9.5 XS UELYT ., AYNILNTIEHER N LEE A,
EXSAP-8125R-40 125 1215 Ramping & helical interpolation is not recommended.

A RPBEEI—FTRIDHZEENDINDTYT, TDMI—FROGEFEEHERICIYVEHELTLEZEL,

Note: Above figures at this table is for R1.6, so in case of the other corner radius, please calculate eff. cutting dia. and Min. & Max. bore dia.

according to the above table for "Calculation of tool pass dia."
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CEALDFE ITe82R2ACTHERVERISHIC
O RNELNIREIEIFG THERAULBVNTL TV @XEREFELRITDH D TEFEALRVNTLEE L,
O T DRI BEMFCLBTHICTEELT L X RERBE LR NN —ETHEALLE L,

WARNING: «Grinding produces hazardous dust. *To avoid adverse health, use adequate ventilation and read Material Safety Data Sheet first.
* «Cutting tools may fragment in use. Wear eye protection in the vicinity of their operation.

O LEMHF . HRDIEHFERKEET DI LN HBIET, Specification shall be changed without notice.
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