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PHX

Phoenix End Mill Series




PHX End Mill Series

SA4IFvT Lineup
TA—=II4=F=TIV/—X PHX-DFR  (P.9)

Deep feeder bull nose end mill
RUBAHDEIBEIRENE DIV —X 51T

Heavy-duty type for deep milling m g \

NIIWRY I T =T IT4—5—TIb./—X PHX-PC-DFR (P.10)

Pencil neck deep feeder bull nose end mill

58778 PHX-DFR DRV VI Rw I 54T .
Pencil neck version of PHX-DFR ﬂ_— - &

OYIRvIFT4—TFT14—5—TIV/—X PHX-LN-DFR (P.15)

Long neck deep feeder bull nose end mill

@78 PHX-DFR 0OV IRw I 54T m g
Long neck version of PHX-DFR d—

4AIMEOI T2V I T IV /=X PHX-LN-CRE (P.17)

4-flute long neck small bull nose end mill

EREHOSED TEHERON LFEEERTS |
I —Z 54T - g

Provides excellent surface finish under high feed rate condition

FA—=TT4—5F =K==l PHX-DBT  (P.18)

Deep feeder ball nose end mill

FIAB D IR ERR—IL 51 T
NIIWRYITF4—=TIT4—5—iK—Ib  PHX-PC-DBT (P.19)

Heavy-duty type for deep milling u

Pencil neck deep feeder ball nose end mill

@B PHX-DBT DXV VIR I 54T _

Pencil neck version of PHX-DBT H ﬁ )

OY IRy IR—Ib PHX-LN-DBT (P.27)
ZEUETRININU @I el gers B
Ovoxwov94 7 o B

Applicable to rough milling and rib milling

N T4—=5=T)/)—X PHX-CRT (P.28)

High feeder bull nose end mill
EEDMIICERFEENEIIL/ X547
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Bﬂﬁ & ;E\bnr - %whﬂlﬁﬁg Milling efficiency beyond expectation
PHXI > RSV TEEDEERDAIREIC!

Dramatically shorten machining time with the PHX end mill!
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EEOQFREDINILITIE- PHXTI[&---
Deep milling in general ... In the case of PHX ...
TERHULZRLTDUEDLHD TERKUHRLTH. REMIRGZ
Requires long overhang length %E?%Ctl:&bﬁﬁ%’é%tiﬂ“ﬂﬂlﬁ[ﬁﬁ
l Normal cutting condition can be applied even with long overhang length
MIRHZEZEESBVRSICKBRTIEM : 920 ~) % !
EAT 2 ELTRIMZRRUZEITNIEESEL TEREHP10NS5RAY—hTE,
Large diameter tools (e.g. 20 or above) are used to ensure rigidity ﬁ'u Dyﬁbfeﬁg\u<-€ié

in order to maintain normal cutting condition

!
BIDELRDS < EDRTRICRENDDS )
oo eomoncs ™ TiEs, TASH, MTREEAMCHRTRE!

The number of processes, tools used and machining time are drastically reduced!

Sizes as small as 10 can be used,
which can reduce the amount of uncut regions

!
= ~ E: ;:E : r 5 T > > = W, ° :.. -
I*Egi TiEnu:;Eegr%f p!oce%sei :ﬁagglgeﬂifiiférizf L& {'(DWE*II/X’\— ~ lht l '

resulting in long processing time Discover the secrets to the PHX's superior performance on the next page!

ek | = i ot e
C i i Semi-roughing Semi-finishing Finishing

PHX|  wie | o
mnTesEs 48 os k! !

Machining time reduced by 48%!

#Hl# © NAK80(40HRC)

Work Material
fEFRRENE © SEIN TR F#MYT HSK AB3%54T  HIHIMA : ZL(I7J0O—) HSEEH :18,000min"'  wILY  BEIEHHRILSY
Machine: Five-axis Machining Center Main Spindle Coolant : Air Blow Maximum RPM Holder : Shrink Fit

_. R O FAME N "
2 | e xome | RO | RO DI | THER | g

(mg@in) (mm) (mm) wn?mL)Hw Milling Length | Miling Time
ap pf S

1 L didol BLlES ) PHX-DFR10XR2 | 250 | 3,800/ 2,100 | 050 | 250 | 0.1 154 | 0:07:16
5 WM AT (22) } 250 | 3800/ 600| — | 240 | © 3760 | 0:00:50
3 s ! 250 | 2400| 2100 | 050 | 250 | 005 | 201 | 0:08:37
4 e ) ! 250 | 3800/ 1,000 — | 020 | 0 89 | 0:10:42
5 LEeR L St ol BEICID) PHX-LN-DBTR2x20 | 230 | 7,600| 1550 | 025 | 1.00 | 0.1 175 | 0:13:46
5 Ll e e G ! 230 | 5500| 1350 | 0.12 | 010 | 0 162 | 0:10:40
7 |HALWSESERONT (ANCII=) | pHX-LN-DBTR1.5X12 | 140 | 12,000 1,700 | 030 | 070 | 005 140 | 0:09:26
5 | Lk de DE Coaeils) ! 140 | 11,000 2,050 | 009 | 0.10 | © 9.5 | 0:04:31
9 | BllllEdpns Cnte D) ! 140 | 11,000| 2050 | — | 008 | 0 54 | 0:02:49
o | E=lLEciditd Gldeiys ! 140 | 11,000{ 2050 | — | 008 | 0 54 | 0:03:12
1 e PG PHX-LN-DBTRO0.75X6 | 13.0 | 16000/ 960 | 004 | 004 | 0 184 | 0:24:54
R e PHX-LN-DBTR0.5X4 | 120 | 18,000| 1,000 | 005 | 0.16 | 0 9.0 | 0:09:45
19 | Bl lediin G0 ! 120 | 18000 900 | — | 003 | 0 3390 | 0:00:29

~N—ZUIITESR 1:46:57

Total operation time

posid 2]



MELWVII T X !
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PHX-DFR

Compatible with a wide range of applications! Deep Feeder Bull Nose Series!

HERRBINA T4—F =TI/ —X(PHX-CRT) D3 RITTAR BRI, F4—F 74— —K—=IWIYU—-XD
Thermolysis ¥R 275X 1 REDTIL/—X T, CTDRLVFELESEIONM T BEHITIC, LDSHEEERRALET!

In addition to the negative shape of the conventional PHX-CRT high feeder bull nose, it achieves the thermolysis effect. The superior bull nose performs
exceptionally well when making deep cuts that are ordinarily susceptible to chattering or when working in materials that are difficult to machine.

N T 1= =T )L/—X(PHX-CRT) ®R${EEIF+0.01mm, F4—27T1—F—=TJIV./—XYU—X[d+0.03mm,
F4=DT4—=5F=TI/=ZAIV=XEINA T4—5=TIL/—X(PHX-CRT) [&. BRRIFEICIHU T, FELFFTTEL
The precision of the PHX-CRT high feeder bull nose is £ 0.01 mm, and the deep feeder bull nose series is = 0.03 mm.

Use the deep feeder bull nose series or the PHX-CRT high feeder bull nose to suit your radius precision requirements.

Thermolysisidl%t(; The Thermolysis Effects are---

BR)ASIFryallk

SANYBEC D, 207

EEHELEDHTET, HIH|

ABEHOHPIL ITEHNSE
PREIFICEDTED (T,

Due to the strong spiral gash,
the cutting edge becomes
longer and thinner. It becomes
easier to dissipate cutting
heat and the cutting edge and
workpiece are less effected by
heat buildup.

MASKAR—ILIY RV

Standard Three Flute End Mill

3;’1775*73531*&(3 A Three-Dimensional Negative Form is---

OHFDBIFVNKZFF BB DICTLVAEZELL. SHESR
[CHMFCRIMZRIE B DI, TALAEZEFLLTWL D,

@UIbLLTOREMEZE LT . VHIRZERLRSHLE
X%,

1. A form where the weaker central portion of the cutting edge has
a slight negative angle, and the easily broken outer portion has a
strong negative angle.

2. Designed for long tool life by increasing chip evacuation and
reducing heat buildup.

RUNAICEDFNE (AY2AHTOLE) Effect based on helix angle (comparison of cut length)

A

FAUNDIEE pegree of helix

d
o
(0]

| .
Ll
L:18)

Bl —HENAHHI0.2mm(t=0.2) DIFEDIFEDRUNICEDIDLTFDAX— xRIRER

Ex. Images of cutting chips produced based on helix angle where the cutting length is 0.2 mm (t = 0.2 mm) 3% Radius ignored

G'0=0dvy
G'0=dv

=02 [N,/
HLETHIRTNLERIETT. REDINILEFREDET,
The above is strictly a conceptual analysis. Result may vary based on actual milling.
YIRS EUES, Y)D KT OFEREDSIEVDL 1D <FDORKD
EDBTETHAEDENDED D,

Even if are milling conditions identical, the volume of the cutting chips are the same, but
the amount of resistance and heat released will differ based on the change in chip shape.

© 8

t=0.2

F4—TT4—F =TI/ —XIU—-X
CT.EFEMIAZHLKIEE OUb%Z
EBUCEBEELTRINIC BEFDEE
M ECBRE T L,

Use the deep feeder bull nose series to
expand the scope of your mold milling work,
and improve your productivity further more
through high-precision roughing without
chattering.

F4—=TIT14—=5=TI/—X
:JU _le;\ SEﬁEEHEO
RLEVLIITIICMRUET !

Three types of deep feeder bull nose
series are available for a wide range of
milling work.

-RERK PHX-DFR
Standard shape

-OVIxyIRR PHX-LN-DFR
Long neck shape

NIV IRAR PHX-PC-DFR

Pencil neck shape




B PHX-DFRIC&DFRVUTNI L/D=20iEA

Deep rib milling by the PHX-DFR L/D=over 20

Y

DJ—oE  80X80x45mm  #HlH 1 SKD61(50HRC)

Work Size Work Material
fEFARE - 38N TH FHWMYAT HSK AB351 T $IHIME  BL(T7J0—) HEEEH:20,000min™ LY EEHRILY
Machine: Three-axis Machining Center ~ Main Spindle Coolant : Air Blow Maximum RPM Holder : Shrink Fit

(mm/min)

[ — | o
MInE RULE BEEE ZORE | gags |yage | ROl | TUER | g

Milling Process Milling Time

<n;g1) m;;,“) Stockto

ling Length

1 oD BRBRIL Fsveds 40 | 1,770 | 2000 | 03 | 30 | 02 371 | 3:39:49
2 PO Lo e = 30 | 1,700 | 1,060 | 0104 | 15 | 003 67 | 8:33:40
3 o SRR oInho ek w40 | 45 | 3200 | 680 | 0045 07 | 003 | 192 | 21:07:50
4 RIS 1 A ook ka0 | 47 | 1830 | 220| 0014 | 05 | 003 | 585 |23:56:50
5 SRBIELTMT ! 47 | 2320 | 180 | 0.1 003 | 0 583 | 45:05:05

~—#IUIITESRE 102:23:14

Total operation time

4
fEX = i HEF
Conventional Roughing Semi-roughing Finishing

E

pHX| . |TE s 6.2 siiwi! !

Machining time reduced by 62%!
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Il T=E5R 8 HE !
PHXO>Y 9%y Iik—IL PHX-LN-DBT

Time required for roughing can be greatly reduced with the PHX long neck ball nose end mill!

. EL\EE Short length of cut

0.75D DFEVIR T, -
UBENTZEVER CIRILE T,

Highly rigid 0.75D short length of cut geometry enables '
low resistance vertical wall milling.

o I BENTOFREDFL

Improved accuracy in vertical wall milling

= <17 5 BE —
NAXCIUEEZ A 7 SR
THICLET. INwoF—){— Ny F—){—
e ) &b 2y")
*Hgb‘ﬁibgjo Peripheral cutting Peripheral cutting
Without back taper, the edge with back edge without
PHX-LN-DBT's peripheral taper | 7\ back taper

cutting edge is able to
achieve flat milling to improve
accuracy.

¢ HElDORARDAVLIC

Slim neck shape

I B TROEVSEHINTZEIC
MREFHIELE T,

Performs particularly well in five-axis milling
with neck length limitation.

7 A i
Machini;g without PHX-LN-DBT

interference

PHX-LN-DBT




B PHX-LN-DBT TOHFIEHEEEH

Case study on the PHX-LN-DBT’s superior processing efficiency

| OSGJAPANPHX || #% |
HHIEE Watch the PHX in action {Ij

O Youlube 3

|\ J
J—U% - 5BOX50X50mm #HEI# - NAK8O(40HRC)
Work Size Work Material
fEFRrE - SN THE FEY1(T HSK AB35r T tIHIHE : LL(T7J0O—) REOEE :18,000minT' KILY : BGEIFHKRILS
Machine: Five-axis Machining Center Main Spindle Coolant : Air Blow Maximum RPM Holder : Shrink Fit

— . s [=] /§ (=] N W
MIAE u e wome| 00 | U0 | EOR | UMER |

1 oD BRERIL PHX-LN-DBTR3X20 | 22 | 8000| 4500 | 050 | 15 | 0.1 101 | 0:06:27
2 b PHX-LN-DBTR1x12 | 20 |12,000/ 1,200 | 0.15 | 08 | 005 283 saso
3% 30 SWRBB(IT ! 20 12000 1,200 - | 04 | 005 | 7820 |
4 e A L ! 20 | 12,000| 2,000 | 0.12 - |o 334

5 8D ZE@E LIMT | 20 |12,000] 2,000 | - 012 | 0 44 | 03131
6 SOl ok ) b } 20 |12,000| 2,000 | 012 | 012 | 0 25

7 SD SRR LINT PHX-LN-DBTRO.5X6 | 15 | 12,000/ 600 | 0.06 - |o 8.3

8 Sl e B I 15 12,000/ 800 | 0.06 - |o 6.7 | 0:36:58
9 8D EHaAE LT ! 15 | 12000/ 800 | - 006 | 0 4330

¥1 SEEBBDH For flat surface milling

~—%IUINTESR 1:58:15

Total operation time

wr |z |EeEL L A—— o
c NI v 5m|-rtiughLlf|g& Semi-finishing

pHx || TRSFEED Lo 539 B! !

Semi-finishing Machining time reduced by 53%!

&
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http://bit.ly/2vHKbEs

DU @EMMIic
AIMEOY T2y TIV./—X PHX-LN-CRE

4-flute Long Neck Small Bull Nose End Mill

o JHHRMEAFERIEZMIIE BT —F RAZIK

The corner radius shape provides both cutting force and cutting edge rigidity.

¢ UUDIREN X DHRAFN EIRHTER

Radial and end edge configurations suppress the generation of chattering vibration.

o FAIE Iy IS4 TRLVAHMLE

Special edge lines prevent biting.

o BT Y IWRT v hTENIYID L FHELYE

An ideal chip pocket for superior chip evacuation.

Length of cut

= e N
o *EL‘E E PHX'LN'CRE ﬂﬂI%g?w” A map for effective machining

mmmm PHX-LN-CRE
5 9777’4 NEBHE + I

Graphite electrode + discharge machining

OEWVED

17 M by B
Short flute length Time 3 DXy Nl

H ea for direct milling |
1

4% =
R O
. Conventional J 2D 4D 6D 8D 10D 12D 14D
HNTSEE cutting Depth (L/D)
T 4 A KTOISTFHEE] Emm, BEEA0MmOBIRRESX—I LIS TTT,
e \%ﬁ%u EEEE "I'_his graph is thel im:gegraph of I.Smmeide 40mm long ﬂ/utedimension.

. Photo of end edge
Unequal spacing
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BOSAFYvIFSHTOUITINI

Lib operation on plastic mold

L3RS PHX-LN-CRE @1XR0.2 X6 PHX-LN-CRE
)

Work Material STAVAX (52HRC)
LIEI73E U JEmT

Milling Method Lib Groove Operation
CIHBERE ) .
Cutting Speed 63m/min  (20,000min™)
EORE 840mm/min (0.0105mm/t)
Feed

THARE

Depth of Cut Ap=0.02mm

LREIHA] ®LU (T77JO-)

Coolant Air Blow

BRIt IRV =I5 (HSK-E32)
Machine Vertical Machining Center
tEIRE

Milling Length 120m

=IEEHM STAVAX(52HRC) B E%Z 5 —5"y MC U B ITEATI ENMHZERE
EROZEEEKILITEATER! HHRIATHRDRZEIHIZRIR! ZBTOEBRERHIBOTEE!

A special designed tool for slot milling on high hardness steel as STAVAX(52HRC)

A special tool for easy direct milling operations! A special cutting edge design enabled a stable operation! Capable even on
shallow flute milling with ultra high speed!

B+ 72X HPM38(53HRC)CEREENNT

High precision machining on HPM38(53HRC) with gear shape

LI PHX-LN-CRE  ¢2X RO.5X10

Tool

B

Work Material HPM38 (53HRC)

BIEIAE EERmT

Milling Method Countour Line Operation

CIHEERE ) .

Cutting Speed 113m/min (18,000min™)

e 2,500mm/min (0.035mm/t)

HARE

Dept;] of Cut dp=0.Tmm de=0.8mm

HEHE] ®L (T77JO-)

Coolant Air Blow

fEFAREA IRV =Tt % (HSK-A63)

Machine Vertical Machining Center

tHIRE ==
Milling Length 80m )

FRMINSELEIFXRT! RUERSTHREDIT!

From semi-finish to finishing operation! Capable with high feed rate even at narrow areal!

posid o



FT4—=TI4—=5—=T /=X

Phoenix Deep Feeder Bull Nose End Mill

PHX-DFR

TJI=wvIR

DCON

/
RE APMX

LF
i SPEED
CARBIDE ¢ ;0’03 ? ‘;.‘ P;E9E-l;2
+0.01
B :mm  Unit:mm
=l e STl I e ) T i
3090512 6 X R15 80 12 6 3 B | @ 19,700
3090516 8 X R2 90 16 8 B | @ 25,400
3090520 10 X R2 100 20 10 3 B | @ 31,100
3090522 12 X R2 120 24 12 3 B | @ 42,300
3090526 16 X R3 130 32 16 3 B | @ 87,700
3090530 20 X R3 150 40 20 3 B | @ 124,000

O=1Z#7EER @= Standard stock item

. 7’( j yo)E%ﬁl:DL‘t Guide for Icons

*ZE Tool Materials

D
carpipe  EBEE
Tungsten Carbide

iﬁmﬂ Surface Treatment

X 2—/){—20—k
WXS WX Super Coating

X O-Fy T

X

FX (TiAIN) Coating

n Un% Helix Angle

IV RILOED
AN
45 RUNEERTLET

Helix angle of flute for end mills

m REng?E Tolerance of Radius

W IVKILORHFEEERTLET

+0.07 Identifies the tolerance of the radius for end mills

71-?%0)5#@% Tolerance for milling diameter

O

IV RZLOARERTLET

Tolerance for milling diameter

6 IPEDPZEL

™ s 22UV 0T 4y b (RERED)
AT IATLICEBROULET

Suitable for the shrink holder system

wﬁu%{# Cutting Conditions

YIHISRHEERIBRN—J %
RRULET

Indicates page number for cutting conditions

SPEED

s



TIZVIR ANIVNWRYIT4=TIT4—=5=T /=X

Phoenix Pencil Neck Deep Feeder Bull Nose End Mill

PHX'PC'DFR Type 1
LH
- P4

= ol |_—-T15° "

AT b= 3
R : B L E =—m—
RE” |APMX rfg
Ly NT
LF =0

' N
Type 2 g 0
2
1)
i
A X
RE. |APMX ﬁ E

R
AW SPEED LU
CARBIDE ¢ v s . FEED .
+0.03 T 55" p29.32 |
0~-0.015

B3] :mm  Unit:mm

S o TS RN | | | 2R | TR | vrB | iR B Thag Vo WRAaHT SRANR (Le) 1 | 15 ik 7ERE (IEERE
EDP No. a DC X RE X 8n X LU LF [APMX|DCON| D | DN | 6k | 05°| 1° | 1.5° 2° | 3° |ZEFP|Type| Stock | (Yen)
30972221 0.29° | 2 XR0.5X0.5° X 15 | 229 60 2.15/5.16°|15.21|15.74(16.31|16.92|18.29 @® 16,400
3097223]10.36°| 2 XR0.5X0.5° X 20 | 27.7 2.25/4.24°|120.19/|20.89|21.64|22.46 |24.28 @® 16,700
309722410.39°| 2 XR0.5X0.5° X 25 | 32.6| 70 2.33/3.6° |25.2 |26.08|27.02|28.03|30.31 ® 17,100
3097225/0.41°| 2 XR0.5X05° X 30 | 374 2.42|3.13°|30.19|31.25|32.38|33.59(36.32 ® 17,400
3097226|0.42° | 2 XR0.5X05° X 35 | 42.2| 80 2.51|2.76°|35.19|36.42|37.73|39.15 @®| 19,000
3097227|0.43° |2 XR05X05° X 40 | 47.1 26 |2.48°(40.18(41.58/43.09/44.7 | @® 19,300
3097241/0.59° | 2 XR0O.5X1° X 10 | 17.8 2.19/6.67°| 9.08/10.31(10.69|11.09|11.99 @® 16,000
3097242|0.73°| 2 XR0O.5X1° X 15 | 22.5| 60 2.37|5.25°| 8.83|15.3 [15.85|16.45|17.78 @® 16,400
3097243/0.8° |2 XR0O5X1° X 20 | 27.1 2.54/4.33°| 8.93/20.31(21.04|21.83|23.61 @® 16,700
3097244/ 0.84°| 2 XR0.5X1° X 25 | 31.8| 70 2.72|3.68°| 8.83|25.3 [26.21(27.2 |29.4 1 @® 17,100
3097245/ 0.87° | 2 XR0O5X1° X 30 | 36.5 3 6 105 2.89/3.2° | 89 |30.31|31.4 |32.58|35.22 3 8 @® 17,400
3097246|0.89°| 2 XR0.5X1° X 35 | 41.2| 80 3.07/2.83°| 8.83|35.3 [36.57|37.94 @ 19,000
3097247/0.9° |2 XR0.5X1° X 40 | 458 3.24/2.54°| 8.88|40.31|41.76|43.33 @® 19,300
3097248/ 0.91°| 2 XR0.5X1° X 45 | 50.5 100 3.42/12.3° | 8.8345.3 |46.93|48.69 @®| 20,900
3097249|0.92°| 2 XR0.5X1° X 50 | 55.2 3.59/2.11°| 8.87|50.31|52.12|54.08 @® 21,300
3097250|0.92°| 2 XR0.5X1° X 60 | 64.6/110 3.92/1.8° | 8.98/60.34/62.52| — @ 23,500
3097251|1.37°| 2 XR0.5X15° X 40 | 44.6| 80 3.89/2.61°| 5.93|11.83|40.42|41.93| — @® 19,300
3097252 1.4° |2 XR0.5X15° X 60 | 62.8/110 4.91/1.85°| 5.97|12.09|60.48 @ 23,500
3097253 1.41°| 2 XR0.5X15° X 81.6 _ 120 6 141°) 6 |1231| — — 7 @ 28,100
3097262 1.92° | 2 XR0.5X2° X 60.3 100 1.9° | 492| 7.33|14.31 ® 22,000
30972631 1.91°| 2 XR0.5x2° X 80 | 82.1(120 8 7.29/2.12°| 497| 7.49|15.2 |80.63 T @® 28,100
3097273|2.81°| 2 XR0.5X3° X 412 — |100 6 6 [2.78°| 4.16| 5.18| 6.86(10.17 2] |@ 20,800
- PAIVODHBIFp.9ETE TS, See p.9 for explanation of icons. O={T#{EHER @= Standard stock item

F1D—UARAICHTREREMR (Le)

Effective neck length (Le) based on the inclination angle (a) of workpiece.

I
%mrgi&f -—? :5.}
| QET i EEDEMICBEOENEDFTFHELE
| E | T17=2 KU,
| Le | | 1 SRS No numerical value means
—i‘ E no interference with the workpiece.
I :
[ NEXT )2

posid [10)



TIZVIR ANIVIWRYIT =D IT4—=5=T)b/—X

Phoenix Pencil Neck Deep Feeder Bull Nose End Mill

PHX-PC-DFR el
- g N B o e ——

RE  |APMX
CARBIDE WXS % "D “.‘ SFPEEE%) - LF
+0.03 FIT 55" p29-32 !
0~-0.015
m B :mm  Unit:mm
S o TS RN || | 2R | IR | vr)B | iR B ThaE 7o ORAaT SRANR (Le) 1 | 1w ik 7ERE | IS
EDP No. a DC X RE X 8n X LU LF |APMX|DCON| Di | DN 6k | 05°| 1° | 15| 2° 3° |ZEFP|Type| Stock |  (Yen)

3097281 0.46° | 2.5 XR0.8X0.75°X 16 | 22.8 2.74/4.54°|16.07(16.63|17.23|17.88(19.33 @ 17,300
3097282|0.52° | 25 XR0.8X0.75°X 20 | 26.6| 70 2.85/3.87°|19.87|20.69|21.44(22.24|24.05 @ 17,500
3097283 | 0.56° | 2.5 XR0.8X0.75°X 24 | 30.4 2.95/3.38°|19.74|24.77 |25.66 | 26.63|28.79 @ 17,800
3097284/ 0.6° | 2.5XR0.8X0.75°X 30 | 36.1 80 3.11/2.84°|18.83|30.87|31.98/33.18 @® 18500
3097285| 0.64° | 2.5 XR0.8X0.75°X 40 | 45.6 3.37/2.24°|18.41(41.05|42.53|44.12| — @® 19,000
3097286 | 0.66° | 2.5 XR0.8X0.75°X 50 | 55.1|100 3.63|1.85°(18.18|51.22|53.07| — @ 20,400
3097291|1.01° | 25XR0.8X1.5° X 16 | 223 3.8/ 6 |2.45| 3.04/4.65°| 7.56|16.03|16.61(17.23|1863| 3 | 1 |B|@| 17,300
3097292|1.11° | 25XR0.8X1.5° X 20 | 259| 70 3.25/3.99°| 7.44|16.42|20.61|21.38|23.12 @ 17,500
3097293 | 1.18° | 25XR0.8X1.5° X 24 | 29.5 3.46/3.49°| 7.37|15.9 |24.61|25.53|27.6 @ 17,800
3097294 | 1.25° | 25XR0.8x1.5° X 30 | 34.9| 80 3.77|2.94°| 7.33|15.61(30.62(31.77 @ 18,500
3097295|1.31° | 25 XR0.8X1.5° X 40 | 439 4.3 |2.33°| 7.26/15.08|40.6 (42.13 @ 19,000
3097296 | 1.35° | 25 XR0.8x1.5° X 50 | 52.9(100 4.82/1.93°| 7.24|14.95|50.61 - @ 20,400
3097297 1.38° | 25 XR0.8X1.5° X 60 | 62 534/ 1.64°| 7.22|14.86|60.62] @ 21,100
3097314/0.79° |3 XR05x1° X 40 | 44.3| 80 4.09|1.98°/15.61|40.61|42.07 ® 17,400
3097316|0.86° | 3 XR05x1° X 60 | 63 |100 4.79/1.39°115.26/60.6 | — B - @® 19300
3097321]0.25° | 3 XR0.8X0.5° X 20 | 26 3.17|3.4° |20.34|21.05|21.81|22.63|24.46 ® 16,500
3097324/ 0.36° | 3 XR0.8x0.5° X 40 | 454 3.5 |1.93°|40.38/41.7843.29| — - ® 17,400
3097341]0.66° | 3 XR0.8x1° X 20 | 25.5 80 3.44/3.47°|14.77|20.51|21.25|22.05|23.84 ® 16,500
3097342/ 0.73° |3 XR0.8x1° X 25 | 30.1 6 3.62/2.92°(14.61(25.5 [26.42(27.41 1 ® 16,700
3097343/0.78° |3 XR0.8x1° X 30 | 34.8 3.79/2.52°|14.73/30.51|31.61|32.8 @® 17,000
3097344/0.83° |3 XR0.8X1° X 40 | 44.2 45 29 4.14/1.98°114.72|140.51|41.97 3 B ® 17,400
3097345/0.87° |3 XR0.8x1° X 50 | 53.5 4.49/1.63°/14.71|50.51|52.33 @ 19,000
3097346 0.89° | 3 XR0.8X1° X 60 | 629 100 4.84/1.39°114.7 |60.5 @® 19,300
309734710.9° |3 XR0.8x1° X 80 | 81.4(120 5.48/1.07°|15.18/80.62 - @® 20,300
3097348/ 0.92° |3 XR0.8X1° X100 |104.1{150 8 6.19/1.39°/15  [1006] B @ 238300
3097356|1.43°| 3 XR0.8X1.5° X 60.8 100 6 6 1.42°| 9.25/17.26 ] @® 19,500
3097365|1.88° | 3 XR0.8X2° X 465 _ 1.85°| 7.67|11.11|20.16 ) @® 18,800
3097368|1.81°| 3 XR0.8x2° X 80 150 8 8 [1.79°| 8.06/12.38|26.62 @ 238300
30973741 2.74° |3 XR0.8x3° X 321 100 6 6 2.68°| 6.38| 7.82|10.1 |14.25 @® 18,200

- PAIVDEREP.9ZTETEL, See p.9 for explanation of icons. O=1F#EER @= Standard stock item
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Type1l Type2
BIREE BMREE
Effective Effective
Draft Angle . g[aft Angle
MYJEPRRBIC K o Tld. TEDfcbd. AESHHFETD
BENBDFT,
The tool may be deflected and may interfere with the
draft area depending on milling condition.
*BERT—/EA (0n°) JMEELEWAEA (a°) ERX
SEULTCVLFERITH. RRICKEZD XY, (BWREEA(a’)
[CFSLEVAREICTERE)
For convenience, the draft angle(8n°) is illustrated the
same as the effective draft angle(a”), but they are not
identical. The effective draft angle(@®) is configured
without interference.
B4 :mm  Unit:mm
S o TS RN | | | 2R | TR | vrB | iR B Thag Vo WRAaHT SRANR (Le) 1 | 15 ik 7ERE (IEERE
EDP No. a DC X RE X 8n X LU LF |APMX|DCON| Di | DN ok | 05| 1° | 15| 2° 3° |ZEFP|Type| Stock |  (Yen)
3097401|0.67° | 4 XR0.5x1° X 30 | 33.1| 80 4.69|1.77°119.24|30.71|31.82 ® 17,200
3097402/ 0.83° | 4 XR05X1° X 60 | 60.9/100 5.73/0.95°|18.46| — = @® 19,500
3097421/ 0.28° |4 XR1 X05° X 25 | 29 4.23(2.03°125.39(26.28|27.23|28.25 ® 17,100
3097422/ 0.31° |4 XR1 X05° X 30 | 339 4.32(1.73°130.39(31.45|32.58 ® 17,200
3097423/ 0.34° |4 XR1 X05° X 35 | 38.7| 80 4.41/1.51°|35.38|36.62|37.94 ® 17,400
3097424 0.36° | 4 XR1 X05° X 40 | 43.5 - 4.49|1.34°/404 |41.8 1 ® 17,600
3097425/ 0.38° |4 XR1 X05° X 45 | 484 458/1.21°|145.39|46.97| — ® 17,700
3097426 0.39° |4 XR1 X05° X 50 | 53.2|100 4.67|1.1° |50.39|52.14 ® 19,200
3097441]/0.73° |4 XR1 X1° X 30 | 33 80 474/1.78° 30.61(31.71 ® 17,200
3097442/ 0.8° |4 XR1 X1° X 40 | 424 . 0 5.09|1.38°|17.67|40.61 3 B ® 17,600
3097443/0.84° |4 XR1 X1° X 50 | 51.8 i ' 5.44/1.13° 50.6 ® 19,200
3097444|10.95° |4 XR1 X1° X 613| — 6 0.94°|11598| — 2 @® 19,500
3097445/0.88° (4 XR1 X1° X 80 | 83.6/120 8 6.44(1.39°18.13|80.7 1 @ 28,300
309745311.39° |4 XR1 X15° X 422 80 6 1.36°|11.05|19.4 5 ® 17,600
3097454 1.44° |4 XR1 X15° X 80.4 120 8 8 1.43°|11.44|21.32 @ 28,300
3097455]/1.38° (4 XR1 X15° X100 (103 |150 10 8.76(1.68°11.98(24.43(100.98 1 @ 34,200
3097456|1.39° (4 XR1 X15° X120 |120.8|160 9.78/1.43°|12 2457 — ® 41,100
3097461 1.81° |4 XR1 X2° X 326 80 6 6 1.76°| 9.33|13.03|21.59 ® 17,400
3097462 1.9° |4 XR1 X2° X 613 — [120 8 8 1.87°| 9.61|13.89/25.03 2 ® 26,300
3097472278 |4 XR1 X3° X 422 100 2.72°| 8.14| 9.95/12.8 [17.95 ® 23,100

A 1190 REAACHITIREIR (Le)

Effective neck length (Le) based on the inclination angle (a) of workpiece.

A
& Ama i

—

I

1°
05°;

.
o
=
|
I.'
.
|
!
I

O =124/ Em

REMRRMICBIEDIEWVEDFFHIELZ

&RULE T,

No numerical value means
no interference with the workpiece.
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TIZVIR ANIVIWRYIT =D IT4—=5=T)b/—X

Phoenix Pencil Neck Deep Feeder Bull Nose End Mill

PHX-PC-DFR el
Y . 8 N B o e ——

RE  |APMX
CARBIDE WXS & s “.‘ SFPEEE%) - LF
+0.03 FIT 55" p29-32 !
0~-0.015
m (il :mm Unit:mm
D N S AR | || | SR | TR | vk | R | R ThaE P RACICHI SRAMNR (Le) ! |8 fiuk 758 (HEEfi
EDP No. a DC X RE X @n X LU LF |APMX|DCON| Di | DN | &k | 05°| 1° [ 15°| 2° | 3° |ZEFP|Type| Stock |  (Yen)

3097602|0.93°| 6 XR0.8X1° X 623 — |130 8 8 10.92°|20.71 2 @® 25,700
3097603|0.89° | 6 XR0.8X1° X120 [120.9|160 10 9.72/10.96°|24.16| — | ®| 36,400
3097627|0.39° | 6 XR1.5X05° X 60 | 63 |130 6.79/0.93°/60.49 ® 25700
3097641(0.73° | 6 XR15X1° X 40 | 426 6.98|1.37°|23.79|40.83 1 @® 22,000
3097642/ 0.79° | 6 XR1.5X1° X 50 | 51.9 100 8 7.3311.12°|23.75|50.82 ® 22,900
3097643/ 0.94° | 6 XR1.5X1° X 623| — |130 8 10.92°20.71| — 2| @ 25,700
3097644/ 0.85° | 6 XR1.5X1° X 80 | 83.8|120 9 59 8.33/1.38°24.33(80.92) _Z 3 | B ®| 28900
3097645/ 0.88° | 6 XR1.5X1° X100 [102.5|150 10 9.03]1.13°|24.17{100.92 1 ® 32,600
3097646/ 0.9° | 6 XR1.5X1° X120 [120.9|160 9.72/10.96°|124.16| — ®| 36,400
3097651|1.37°| 6 XR1.5X1.5° X 432 B 100 8 8 ]1.33°|14.85|24.63 7 ® 22,200
3097653 1.43°| 6 XR1.5X15° X 814 130 10 10 |1.41°15.56(28.07 @®| 33,100
3097654|1.36° | 6 XR1.5X15° X120 [121.1|160 12 11.63|1.43°16.52(33.78 1 e 41,100
3097661|1.78° | 6 XR1.5X2° X 336 B 100 8 8 |1.71°112.79|17.21|26.32 7 ® 21,900
3097662| 1.88° | 6 XR1.5X2° X 623 130 10 10 |1.84°|13.32|18.86(32.27 ® 31,500
3097814/ 0.92° | 8 XR1 X1° X 63.3 B 120 10 10 |0.91°125.18 2 ®| 33,600
3097817/ 0.96° | 8 XR1 X1° X120.6 180 12 12 |0.96°(27.24| — ® 51,800
3097826(0.4° |8 XR2 X05° X 80 | 82.6|150 9.09/0.71°/80.59 T ®| 34,200
3097841/ 0.73° | 8 XR2 X1° X 50 | 52.3|120 10 9.231.12°|129.64|51.02 ® 29,500
3097842/ 0.93° | 8 XR2 X1° X 633 150 10 |0.91°25.18 - | |e 33,600
3097844/ 0.97° | 8 XR2 X1° X1206 B 180 - 12 — 12 [096°|27.24) _ | _13l21l8 ® 51,800
3097851|1.36° | 8 XR2 X15° X 442 120 10 10 |1.3° |18.48(29.12 ® 29,400
3097853|1.42° |8 XR2 X15° X 824 150 12 12 |1.4° [19.59|34.24 @ 43,600
3097855|1.33°| 8 XR2 X15° X120 [125.4|160 16 13.49|1.84°|21.02|42.8 (121.64 T ® 76,400
3097856| 1.37° | 8 XR2 X1.5° X160 |161.3|200 15.57{1.43°21 |42.68| — ® 92,500
3097861|1.76° | 8 XR2 X2° X 346 _ |20 10 10 |1.66°|16.1 |20.95(29.97 7 ® 283800
3097862| 1.87° | 8 XR2 X2° X 633 12 12 |1.81°16.95|23.53|38.44 ® 37,400
- PAOVDFHBIFEP.9ZTE T, See p.9 for explanation of icons. O=iRE{IER @= Standard stock item
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Type1l Type2

BN DEH BNDER

Effective Effective

Draft Angle Draft Angle
o a

a
=

XYJHIREBIC K > TlF. TEDfchdH FEBHTFETSD
BEDHDET,
The tool may be deflected and may interfere with the
draft area depending on milling condition.

*EBT—/\¥A (6n°) FEELEMEER (a°) LAX

SELTVLEITH. ERICEEZXDFT. (BWBEA(a”)
[CFSLEVAREICTERE)
For convenience, the draft angle(8n°) is illustrated the
same as the effective draft angle(a”), but they are not
identical. The effective draft angle(@®) is configured
without interference.

b~ 4
2
iQ
XU
| =
2F
DNa

m B :mm  Unit:mm
SNSRI RN | | 2| TR |V | B [ EE TieE 7Y DRACICHIIREINR (o) ! |u fizik| 156 IE(fis
EDP No. a DC X RE X @n X LU LF |APMX|DCON | Di | DN ok | 05°| 1° | 15°| 2° 3° |ZEFP|Type| Stock |  (Yen)
3098026/ 0.4° 10 XR2 X0.5° X100 (102 |150 13 11.38/0.57°/100.7 B _ L @ 43,300
3098041/0.92° 10 XR2 X1° X 643| — [120 12 0.9° |29.39 2 @ 36,600
3098042/ 0.8° 10 XR2 X1° X 80 | 88 12.17/1.98°(35.71|81.24|84.17 ] @®| 65,000
3098043/ 0.84° 10 xXR2 X1° X100 [106.7 160 12.87/1.63°|35.69(101.23(104.89 @ 68,500
3098044|0.87° 10 XR2 X1° X120 [125.4(180 16 13.57/1.38°|35.68121.23 B 1 @ 76,400
3098045/ 0.88° |10 XR2 X1° X140 |144.1|200 15 9.9 14.261.2° |35.76(141.25 _ _ |3 B @ 84,600
3098046/ 0.9° 10 XR2 X1° X160 [162.7|220 14.96|1.07°|35.74(161.24 @ 92,500
3098051/ 1.33° 10 XR2 X15° X 452 — |120 12 12 1.27°121.95|33.01 T @ 35300
3098052|1.19° 10 XR2 X15° X 80 | 85.9(140 16 13.24/2.02°|25.66(52.86|81.96|85.03 I @ 64,800
3098053| 1.44° 10 XR2 X1.5° X121.6 180 16 1.42°(24.1 4295 — @ 77,000
3098061|1.7° 10 XR2 X2° X 356/ — [120 12 12 1.61°(19.2824.3 |32.87| — 2 @ 34,700
3098064| 1.89° 10 XR2 X2° X 929 220 16 16 1.85%20.95|29.37|49.15 @ 380,700
3098224/ 0.41° 12 XR2 X0.5° X120 |125.2(180 13.68/0.93°120.79| — = @® 76,800
3098241/ 0.67° 12 XR2 X1° X 60 | 65.8(120 16 13.37/1.77°|141.6 |61.44/63.66 1 @® 55,700
3098242/ 0.81° {12 XR2 X1° X100 |103.2 180 |18 e 14.76|1.12°|41.77(101.45 _ _ |3l 1g @ 73,900
3098243/ 0.95° 12 XR2 X1° X1226| — 16 0.94°|37.05| — 2 @® 77,100
3098244/ 0.88° (12 XR2 X1° X160 |166.7 220 50 16.86|1.39°|41.7 (16144 a I @® 127,000
3098254| 1.44° 12 XR2 X15° X160.8| — 20 1.43°(28.55(51.39 2 @ 127,000
FE1:D—J0EEAaICHITBERME (Le) O ={R#(fEm @= Standard stock item
Effective neck length (Le) based on the inclination angle (a) of workpiece.
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No numerical value means

no interference with the workpiece.
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Phoenix Long Neck Deep Feeder Bull Nose End Mill

PHX-LN-DFR Type
/{E 7 -

c
\ e
DN
-X(c,\
T
DCON

APMIX|

LF

Type2
d
=1
a
g ’
CARBIDE w DD ANN | SPED .
i S T 55 p93 B |

+0.01

B4 :mm  Unit:mm

B UL LIS e S RV | | | 2R | AR |08 BiE | ThaE T -0BRAICHIIREMR (L) *! | D% | fiyik | 7268 (1B
EDP No. DC X RE X LU - DCON LF | APMX | DCON | DN ok | 05° ] 1° [ 15[ 2° 3° | ZEFP | Type | Stock |  (Yen)
3091021 2 X R0.5 X 16 24 50 4.83°116.75|17.33|17.96 |18.63 |20.14 @® 15,600
3091022 | 2 X R0.5 X 20 28 3 6 | 1.89] 4.14°|120.88 21.61 (22.39(23.23|25.11| 3 | 1 |B|@]| 15900

60
3091023 | 2 X R0.5 X 24 32 3.62°|25.02 {25.89 |26.82 |27.83 {30.09 @® 16,200
3091031 3 X R0.8 X 16 22 50 3.93°(16.82|17.41|18.04 |18.71 |20.23 @ 15,600
3091032 | 3 X R0.8 X 20 26 60 3.32°(20.96 |21.69 |22.47 |23.31 | 25.21 @ 15,900
3091033 | 3 X R0.8 X 24 30 4 6 | 2.85| 2.88°|25.09 (25.97 |26.9 |27.91 3|1 |B|@| 16,200
3091034 | 3 X R0.8 X 28 34 70 2.54°129.23 |130.25 |31.34 |32.51 @ 16,500
3091035 | 3 X R0.8 X 32 38 3.44°|33.36|34.52 |35.77 |37.11 |40.12 @ 16,800
3091040 | 4X R1 X 16 20.1| 50 6 4.8 116.92|17.51|18.14|18.82|20.35 1 @® 15,600
3092041 4XR1 X 20 - 4 — - - - - - 2 @® 15,200
3091043 | 4XR1 X 20 -6 24.1 5.43°|121.05(21.79 |22.57 |23.42 |25.32 @® 15900
6 1
3091044 | 4X R1 X 24 28.1 4.83°125.19|26.07 |27.01 |28.02 |130.29 @® 16,200
70
3092042 | 4X R1 X 28 - 6 4 |38 | — - - - - - 3| 2 |B|@| 15500
3091045 4XR1 X 28 -6 32.1 4.34°129.32 (30.35 [31.44 |32.62 |35.27 ® 16,500
3091046 4 X R1 X 32 36.1 3.94°|33.46 |34.62 |35.87 |37.22 |40.24 @® 16,800
6 1
3091047 | 4X R1 X 36 40.1 3.61°|137.59(38.9 |40.31|41.82|45.21 ® 17,600
90
3091048 4 X Rl X 40 441 3.33°|41.73 |143.18 |44.74 |46.42 |50.18 ® 17,900
3091051 5X R1 X 20 22.2 1.29°(21.05 |21.79 @ 16,700
70
3091052 | 5X R1 X 30 322 75/ 6 | 48 | 0.89°31.39 — - — 3|1 |B@| 17,200
3091053 | 5X R1 X 40 422| 90 0.68°(41.73 @ 17,900
- PAOVDHRIFp.9ZTE T, See p.9 for explanation of icons. O=1Z#7EER @= Standard stock item
FE 1 D—0REAACHITIREWER (Le)
Effective neck length (Le) based on the inclination angle (a) of workpiece.
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| Lj no interference with the workpiece.
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&fi :mm Unitmm TE

Y—JUNo. | SBXI-F4EXETE-V vV IR & [veo8] EE [Foag] 77 IRACHIZRENE L) [m | fok | 1 [@emiE R

EDP No. DC X RE X LU-DCON APMX | DCON | DN Ok 0.5° 1° 1.5° 2° 3° | ZEFP | Type | Stock |  (Yen) Y-
3091064 6 X Rl X 20 70 @ 16,500
3091065 6 X Rl X 40 90 @ 18,700
3091066 6 X R1.5 X 20 70 @® 16,500
3092061 6 X R1.5 X 30 - 80| 9 6 | 58 - - - — - - 3 2 |B|@| 17,600
3092062 6 X R1.5 X 42 90 @ 18,700
3092063 6 X R1.5 X 54 100 @ 19,500
3091067 6 X R1.5 X 66 110 @ 20,400
3092081 8 X R2 X 40 85 @ 22,000
3092082 8 X R2 X 56 — | 100 |12 8 | 7.7 - - - = — - 3 2 |B|@| 24,000
3092083 8X R2 X 72 120 @ 26,200
3091100 | T0 X R2 X 30 80 @ 22,400
3091104 | T0 X R2 X 40 90 @ 25,100
3092101 | T0 X R2 X 50 100 @ 27,800
3091105 | 10 X R2 X 60 110 @ 238,900

— 15 10 | 9.7 — — — — — — 3 2 |B
3092102 | 10 X R2 X 70 120 @ 30,800
3091106 | 10 X R2 X 80 130 @ 32,000
3092103 | T0 X R2 X 90 140 @ 33,600
3091107 | 10 X R2 X 100 150 @ 35,000
3091120 | 12 X R2 X 40 90 @ 33,800
3092121 | 12X R2 X 60 110 @ 38,500
3092122 | 12 X R2 X 84 — | 135 |18 12 |11.7 = = = = = = 3 2 |B|@]| 43,100
3092123 | 12 X R2 X 108 160 @ 47,700
3091126 | 12 X R2 X 120 170 @ 52,400
3092161 | 16 X R3 X 80 140 @ 76,800
- 24 16 [15.5 — - - — - - 3 2 |B

3092162 | 16 X R3 X 120 175 @ 87,100

O =1Z#7fER @= Standard stock item
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4-flute Long Neck Small Bull Nose End Mill

PHX-LN-CRE

o g <

DCON

1 Ldewx
re |l APMX

LF

; D AN ANN SPED

_—w FE T
WXS 40,007 AT 54 300 p33 HNRIFEE0~0.1mm

Neck Length Tolerance

CARBIDE

0~-0.015 DC=0.8 1=DC
B4 :mm  Unit:mm

S | 2R | IR vrvoB| BE | TaE | D OBRRcCHISRANR ()T | wy | 16 | ST
RE X LU LF APMX | DCON DN 8k 0.5° 1° 1.5° 2° 3° ZEFP | Stock (Yen)

.8 X RO.1 X 2 8.1 11.15°] 2.22] 2.29] 238] 247] 267 (@] 8,190

3190801 | 0.8 X RO.1 X 4 | 10.1 8.99°| 428| 443| 459| 477| 5.15 ® 7,970
3190802 | 0.8 X R0 x 6 | 124 | 20 | 032 4 |072 55516351 657] 681 707] 764 ¢ |Al@] 7970
3190803 | 0.8 X RO.1 X 8 14.1 6.47°| 842] 871| 9.03| 9.37]10.13 ®| 7,970
3191006 | 1 X R0.1 X 4 9.7 8.77°| 426| 4.41| 457| 474| 5.3 ®| 6,850
3191007 | 1 X RO.1 X 6 11.7 729°| 633] 655| 6.79| 7.04| 7.62 ® 7520
3191008 | 1 X RO.1 X 8 13.7 6.24°| 84 | 869] 9.01] 9.34]10. ® 7520
3191009 | 1 X R0.1 X 10 15.7 5.45°| 1047 ]10.83]11.22] 11.64| 12.59 ® 7520
3191010 | 1 X RO.1 X 12 17.7 4.84°] 12.53]12.97 | 13.44| 13.94] 15.08 ® 7,520
3191011 | 1 X R0.2 X 4 9.7 8.77°| 426| 441] 457| 474] 5.3 ® 6,850
3191012 | 1 X R02 X 6 17 | 20| 04| 4 |08/ 55T 633] 655 679] 704] 762] * |Al@] 7520
3191013 | 1 X R0.2 X 8 13.7 6.24°| 84 | 869] 9.01] 9.34]10.1 ® 7520
3191014 | 1 X R0.2 X 10 15.7 5.45°] 1047 ]10.83]11.22] 11.64| 12.59 ® 7520
3191015 | 1 X R0.2 X 12 17.7 484°11253]12.97] 13.44] 13.94] 15.08 ® 7520
3191018 | 1 X R03 X 4 9.7 8.77°| 426| 441| 457| 474| 513 ® 63850
3191019 | 1 X R03 X 6 11.7 729°| 633] 655| 6.79| 7.04| 7.62 ® 7520
3191501 | 1.5 X R0.1 X 4 8.8 806°| 43 | 445| 461| 479] 518 ®| 7,300
3191503 | 1.5 X RO.1 X 8 12.8 557°| 844] 873] 9.05] 9.39]10.15 ® 7,710
3191505 | 1.5 X RO.1 X 12 168 | o | 06| 4 |7147| 225[1257]1301[13.48[13.99]15.12| , |, @[ 7710
3191506 | 1.5 X R0.2 X 4 8.8 ‘ . 8.06°| 43 | 445| 461| 479] 518 ®| 7,300
3191507 | 15 X R0.2 X 6 10.8 6.59°| 6.37] 659] 6.83] 7.09| 7.66 ® 7300
3191508 | 1.5 X R0.2 X 8 12.8 557°| 844| 873] 9.05| 9.39]10.15 ® 7710
3192001 | 2 X RO.1 X 8 12.1 479°| 8.48] 877| 9.09| 9.43]10.2 ® 7710
3192002 | 2 X RO.1 X 10 14.1 4.11°]10.54]10.91 | 11.31]11.73] 12.68 ® 7,710
3192003 | 2 X RO.1 X 12 16.1 3.6° | 12.61]13.05|13.52]14.03] 15.17 ® 7710
3192004 | 2 X RO.1 X 16 | 20.1 2.88° 16.75| 17.33]17.96| 1863 — ® 7710
3192013 | 2 X R03 X 8 121 | o0 | 08| 4 |189 27%] 848] 877] 9.09] 943|102 | , |,|®] 7710
3192015 | 2 X R0.3 X 12 16.1 : : 3.6° | 12.61]13.05]13.52]14.03] 15.17 ® 7710
3192019 | 2 X RO5 X 6 10.1 575 | 641| 6.63| 6.87| 7.13| 7.71 ®| 7,300
3192020 | 2 X RO5 X 8 12.1 479°| 8.48| 877| 9.09| 9.43]10.2 ® 7,710
3192021 | 2 X RO.5 X 10 14.1 4.11°110.54]10.91]11.31] 11.73] 12.68 ® 7710
3192022 | 2 X RO5 X 12 16.1 3.6° | 12.61]13.05| 13.52]14.03] 15.17 ® 7710
3193008 | 3 X R0.3 X 12 142 | 50 | 1.2 | 4 |2.85] 2.03°]12.69]13.13]13.6 |1412] — 4 |Al@] 7,970
- PAOVODHRIFp.9ZTE T, See p.9 for explanation of icons. O=1Z#7EER @= Standard stock item

E 1 D—J0EBEAaICHTIEEIE (Le)
Effective neck length (Le) based on the inclination angle (a) of workpiece.
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| § Le | 4 HER No numerical value means

i A no interference with the workpiece.
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TIZVIR FT4=TT14—=5—=iK—Ib PAT. in Japan

Phoenix Deep Feeder Ball Nose End Mill

¥
SO : i ———
=1 Y
APMX
LH
LF
1
Type2 -
3
o> =
&
. APNMX
[ B AN SPEED
v . FEED
CARBIDE  p +001 FT 45  p3438 LF
1

B :mm  Unit:mm

SoRUL RIS P 0  | | UE (Vv TR Y OBEACICHIIREMR ()T | nw | fk | wE | s |
EDP No. APMX DCON 6k 0.5° 1° 1.5° 2° 3° ZEFP Type Stock (Yen) 50 6
3090202 | R 05 X 60 | 12 15| 6 [1353° 153| 156 1.6 | 165| 174 3 | 1 |A|@] 18800 <2
3090204 | R 1 x 60 | 123 | 3 6 [11.81°] 306 313 | 321| 33 | 349| 3 | 1 |A|@| 18800 {i
3090206 | R 15X 70 | 126 | 45| 6 | 976°| 46 | 47 | 482| 495| 523| 3 | 1 |A|@| 20400 RE
3090208 | R 2 X 70 | 122 | 6 6 | 7.26°| 6.13| 627 | 643| 66 | 698 3 | 1 |A|@| 20,400
3090210 | R 25 X 70 | 121 | 75| 6 | 412°| 766| 7.84| 804 | 825| 873| 3 | 1 |A|@| 21,700 o
3090212 | R 3 X 80 22,000 =]
- 9 6 - - - - - - 3 2 |A d 20
3090312 | R 3 X 110 @ 23,500 D%
3090216 | R 4 X 90 @ 29,400 s
- |12 8 | — - - - - - | 3 2 |A 5
3090316 | R 4 X 120 @ 30,500
3090220 | R 5 X 100 @ 39,600
— |15 |10 | - - - - - - | 3] 2 |A
3090320 | R 5 X 130 @ 42,700
3090222 | R 6 X 100 @ 51,800
- |18 | 12 | - - - - - - | 3|2 |A
3090322 | R 6 X 140 @ 56,700
3090226 | R 8 X 150 - |24 | 16 | — - - - - — | 3 | 2 |A|@ 88200
2 R10 X 1 1
3090230 0 50 ~ 130 | 20 | = B B _ 3 _ 3 | 5 | a|®]139000
3090330 | R 10 X 200 @ 151,000

- PAOVDEBFP.9ZETE TS, See p.9 for explanation of icons. O=1Z47fER @= Standard stock item
A1 D—J0EBEAaICHITIEEIE (Le)
Effective neck length (Le) based on the inclination angle (a) of workpiece.
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No numerical value means

no interference with the workpiece.



TIZVIR ANIVWRYIT =T ITL—5—K—Ib

Phoenix Pencil Neck Deep Feeder Ball Nose End Mill

PHX-PC-DBT Typel
LH
B el — b4
- E | o o) l—115
_ _ | &
8
RE  |aPmx
LU
LF |
Type2
_ z
a =}
N B |-
a
i SPEED i
CARBIDE ¢ w K NN L
+001 HT 45"  p3438 F |

B4 :mm  Unit:mm

B R LI ENaR || | SR | TR | Yk BiR (ETE TR 7 -7 IRACICNI SRAMR (L&) IRk 72 (i
EDP No. a RE X @n X LU X LF LF |APMX|DCON| Di | DN 6k | 05| 1° | 15| 2° 3° |ZEFP|Type| Stock |  (Yen)
3094000 0.25° [R0.5 X0.5° X 8 17.9 1.06/8.49°| 8.13| 84 | 8.68| 8.99| 9.68 @ 14,300
3094001 0.34" |[R0.5 X0.5° X 12 21.8 1.13|6.92°112.13|12.54(12.97|13.44|14.49 @® 14,400
3095125/ 0.38° |[R0.5 X0.5° X 16 256 1.2 |5.84°116.13|16.68|17.26|17.89|19.3 @ 14,500
3094002| 0.41° |[R0.5 X0.5° X 20 29.5 1.27|5.04°120.13|20.82(21.55|22.34|24.11 @ 14,700
3095141|0.56° [R0.5 X1° X 15.7 1.1 19.67°| 5.75| 6.18| 6.38| 6.61| 7.1 @®| 14,200
3095142|0.68° [R0.5 X1° X 8 17.6 1.17/8.59°| 5.62| 8.18| 8.46| 8.76| 9.43 @®| 14,300
3095143|0.75° |[R0.5 X1° X 10 19.5 60 1.24|7.74°| 5.55|10.18|10.53{10.9 |11.75 @®| 14,300
3095144/ 0.79° [R0.5 X1° X 12 214 1.31/7.03°| 5.51{12.18|12.6 |13.05/14.08 @®| 14,400
3094003|0.83° |[R0.5 X1° X 14 233 1.39/6.45°| 53 |14.16(14.65|15.18/|16.38 @® 14,500
3095145/ 0.85° [R0.5 X1° X 16 25.1 1.45|5.95°| 5.46(16.18(16.74|17.35|18.72 @ 14,500
3094004 | 0.87° |[R0.5 X1° X 18 27.1 1.53/5.53"| 531|18.16/18.8 |19.48|21.02 @®| 14,600
3095146|0.88° [R0.5 X1° X 20 28.8 1.59/5.15°| 5.44|20.18/|20.89|21.65|23.37 @®| 14,700
3094005|0.89° [R0.5 X1° X 22 30.8 1.67|4.83° 532 22.16|22.94|23.78|25.67 @®| 14,700
3094006|0.9° |R05 X1° X 24 32.7 1.74|4.55° 24.16|25.01|25.93|28 @®| 14,800
3095147 0.91° |[R0.5 X1° X 25 335 1.77|4.42°| 5.37|25.17(26.06|27.02|29.17 @®| 15,500
3094007 0.91° |[R0.5 X1° X 26 34.5 70 1.5 6 | 0.95 1.81/4.29°| 5.32(26.16(27.08/|28.08/30.32| 3 | 1 |A|@| 15500
3094008| 0.92° |[R0.5 X1° X 28 36.4 1.88|4.07° 28.16|29.15(30.23 32.64 @® 15,600
3094009| 0.92° [R0.5 X1° X 30 383 1.95|3.86° 30.15|31.23|32.38|34.97 @®| 15,700
3094010|0.93° [R0.5 X1° X 32 40.1 2.02/3.68°| 5.33|32.15|33.3 |34.53|37.29 @®| 16,300
3094011|0.93° [R0.5 X1° X 34 42 80 2.09/3.51° 34.15|35.37|36.68|39.62 @®| 16,400
3094012|0.94° [R0.5 X1° X 36 43.9 2.16|3.36° 36.15|37.44|38.83|41.94 @®| 16,400
3095155|1.3° |R0.5 X1.5° X 15 23.7 1.65/6.3° | 3.46| 6.52(15.22|15.77|17.02 @® 14,500
3094013| 1.31° |[R0.5 X1.5° X 16 24.7 60 1.71/6.07° 6.36/16.21|16.8 |18.12 @ 14,500
3094014 1.35° [R0.5 X1.5° X 20 283 1.92|5.27° 343] 635 20.21|20.94|22.61 @ 14,700
3094015| 1.38° |[R0.5 X1.5° X 24 31.9 2.13|4.65° 24.2 |25.09/27.09 @®| 14,800
3095157|1.39° [R0.5 X1.5° X 25 32.7 70 2.18/4.52° 6.38|25.21|26.14|28.22 @®| 15,500
3094016| 1.4° |R0.5 X1.5° X 30 374 2.44/3.96°| 3.44| 6.4 |30.21(31.33|33.83 @®| 15,700
3094017| 1.43° |R0.5 X1.5° X 40 46.4| 80 297|317° 6.34/40.2 |41.69|45.03 @®| 15,900
3094018 1.44° |[R0.5 X1.5° X 50 554, 90 3.49/2.65°| 3.43| 6.37|50.21|52.07 @® 16,200
3094019| 1.45° [R0.5 X1.5° X 60 64.4| 100 4.02|2.27° 6.34/60.1962.43| @® 16,500
3095191|4.3° |R0.5 X4.5° X 30 316| 70 5.43/4.68°| 1.98| 2.2 | 2.48| 2.88| 4.48 @®| 15,700
- PAOVDHBIEP.9OFETE TS, See p.9 for explanation of icons. O=1R%7tER @= Standard stock item

[ NEXT )
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Type1l Type2

BHDER BN DEH

Effective Effective

Draft Angle Draft Angle
a

P
=

YNEPRRBIC K o Tl TEDfcbd. AESHHFETD
BENGDFT,
The tool may be deflected and may interfere with the
draft area depending on milling condition.
XEET—/\HEA (6n°) FEELBWAERA (a°) AR
SELTVLFETH. ERICKEZDET, (BWREA(a’)
[CFSULEVAEICTERE)
For convenience, the draft angle(@n°) is illustrated the
same as the effective draft angle(a”), but they are not
identical. The effective draft angle(@®) is configured
without interference.

B4 :mm  Unit:mm

— )b No. [BHEES| #-4Ex&87 - 4axETRxsR ITRINE S B APVt o il e Gl Rt e ACORRNPS - 7 N 3l -2 i T
EDP No. a RE X 8n X LU X LF LF |APMX|DCON| Di | DN | &k | 05°] 1° [ 15°] 2° [ 3° |zEFP|Type| Stock |  (Yen)
3094020/ 0.45° |R0.75 X0.7° X 12 20.8 1.67|6.63°12.0512.44(12.86|13.32|14.34 @ 14,300
3094021 0.52° |R0.75 X0.7° X 16 246| 60 1.77|5.55°|15.35|16.52(17.09(17.7 |19.08 @ 14,500
3094022 | 0.56° |R0.75 X0.7° X 20 28.4 1.87|4.77°114.53|20.6 (21.32{22.09/23.82 @ 14,700
3094023 | 0.61° |R0.75 X0.7° X 30 38 70 2.11]3.53°|14.29(30.82|31.9 |33.07|35.7 @® 15,700
3095211|0.45° |[R0O.75X1° X 6 14.8 1.58/9.43°| 6.02| 6.2 | 6.4 | 6.61| 7.09 @® 14,200
3094024 | 0.49° |[R0O.75X1° X 8 16.9 1.63|8.29°| 7.75| 8.24| 851| 8.8 | 9.46 @® 14,300
3095212| 0.65° |[R0O.75X1° X 9 17.6 1.68|7.83°| 6.84| 9.21| 9.52| 9.85/10.59 @® 14,300
3094025| 0.62° |[R0.75 X1° X 10 18.7 1.7 |7.41°| 7.4 [10.24/10.58(10.95|11.78 @ 14,300
3095213|0.74° |[R0O.75 X1° X 12 204 1.79|6.71°| 6.63|12.2 [12.61(13.06|14.06 @ 14,400
3094026| 0.74° [R0.75 X1° X 14 225 60]225 6 |1.45 1.84/6.11°| 7.09|14.24(14.73|15.25(16.43| 3 | 1 |A|@| 14,500
3095214|0.8° |R0O.75X1° X 15 23.2 1.89|5.86°| 6.72|15.21(15.73|16.3 |17.56 @® 14,500
3094027 0.77° |[R0O.75 X1° X 16 243 1.91|5.61°| 7.01|16.24(16.8 [17.4 |18.76 @® 14,500 mE
3094028|0.8° |R0O.75X1° X 18 26.2 1.98|5.19°| 6.96(18.24(18.87(19.55|21.08 @® 14,600 gﬂl
3094029 0.82° |[R0O.75 X1° X 20 28.1 2.05/4.83°| 6.91|20.24|20.94|21.7 (234 @® 14,700 ig
3095215|0.86° |[R0.75 X1° X 21 28.8 2.1 |4.67°| 6.68|21.21|21.95|22.74|24.53 @ 14,700 ;';él
3094030 0.86° |[R0.75 X1° X 26 337 £ 2.26|4° 6.83/26.24|27.16|28.15(30.38 @® 15,500 o
3095216|0.9° |R0O.75X1° X 30 37.3 2.41/3.58°| 6.7 |30.22(31.28|32.43|35 @® 15,700
3094031|0.92° |[R0.75 X1° X 40 46.8| 80 2.75/2.85°| 6.74(40.24|41.66|43.2 @® 16,600
3094032| 0.93° |[R0.75 X1° X 50 56.1| 90 3.1 |236°] 6.71[50.23[52.02[53.94| ® 17,300
E 19— REAAICHTREENE (Le) O=1ZHEEER @= Standard stock item
Effective neck length (Le) based on the inclination angle (a) of workpiece.
I i 1
s ok | —— Y
) £ 40 i
! egglj i e
| E |1 i1ZZ
i Le ¥ HECA
[N H
REVRBICHEDFEVBDIFFEHELZ
xKUFET,
No numerical value means
no interference with the workpiece.
[ NEXT g



TIZVIR ANIVWWRYIT =T ITL—5—K—Ib

Phoenix Pencil Neck Deep Feeder Ball Nose End Mill

PHX-PC-DBT Typel
LH
— == - z
“—-'—_—.#_ = J o all_—115
___...ﬁ. - >
<5 —— %
[=)]
RE " |apmx|
Ly
LF |
Type2
_ z
a [a]
- . 1 8
8
i SPEED e
CARBIDE v Kl AN 3 L
WXS 1001 FIT 45"  p3438 LF |
m B :mm  Unit:mm
—)bNo. EHIES| H-I4ExEs7 - uaxETRxeR INTINES AP AP P v e 2 Gl Bkt ISR |- (77 3L 5 i
EDP No. a RE X @n X LU X LF LF |APMX|DCON| Di | DN | 6k | 05°] 1° [15°] 2° 3° | ZEFP|Type| Stock |  (Yen)
3094033|0.21° |RT  X0.5° X 10 18 60 2.06/6.95°|10.18|10.5 |10.85|11.22|12.05 @ 14,100
3095223/ 0.38° |[R1T  X0.5° X 20 27.6 2.24/4.39°|120.17|20.84|21.56|22.33|24.06 @ 14,700
3094034|0.41° |R1  X0.5° X 30 374, 70 2.41/3.21°|30.18|31.2 |32.29|33.46(36.1 @® 15,400
3095241]0.62° |RT  X1° X 10 17.7 2.19|7.06°| 8.05/10.24|10.58|10.94|11.75 @ 14,300
3094035|0.64° |[R1  X1° X 12 19.7 2.24/6.32°| 8.75|12.28|12.69|13.13|14.12 @ 14,400
3094036|0.69° |[RT  X1° X 14 21.6 2.31|5.73°| 8.56|14.28|14.76|15.28|16.44 @ 14,500
3095242/ 0.76° |[R1  X1° X 15 224 60 2.36/5.49°| 8.08|15.25|15.77|16.32|17.57 @® 14,500
3094037 0.74° |[R1  X1° X 16 235 2.38|5.25°| 8.44|16.28|16.84|17.43|18.77 @® 14,500
3094038|0.77° |R1  X1° X 18 253 245/4.84°| 8.35|18.28|18.91|19.58|21.09 @ 14,600
309524310.82° [RT  X1° X 20 27 2.54/4.49°| 7.93|20.24|20.94|21.69|23.37 @ 14,700
3094039/ 0.83° |R1T  X1° X 24 309 2.66/3.91°| 8.2 |24.28|25.12|26.03|28.06 @ 14,700
30952441 0.86° |[R1  X1° X 25 31.7 70 2.71/3.8° | 7.97|25.25|26.13|27.07|29.19 1 @® 15500
3094040|0.84° |[R1T  X1° X 26 32.8 3 6 |1.95 2.73/3.68°| 8.16|26.28|27.19|28.18|30.39 3 A @® 15,500
3095245/ 0.89° |[R1T  X1° X 30 36.4 80 77 2.89/3.29°| 7.9 [30.24/31.3 [32.43|34.99 @® 16,300
3095246/ 0.92° |[R1  X1° X 40 457 3.24/2.6° | 7.88|40.24|41.66|43.18 ® 16,700
3095247/093° |R1  X1° X 50 55.1/100 3.59/2.15°| 7.87|50.24|52.02|53.93 @ 18,200
3094041|1.15° |R1  X1.5° X 16 23.1 2.6 |5.35°| 5.61/10.96/16.38|16.96|18.26 @ 14,500
3094042 1.22° |[R1  X1.5° X 20 26.7| 60 2.81/4.58°| 5.56|10.66|20.38|21.11|22.74 @ 14,700
3094043 1.27° |R1  X15° X 24 303 3.02/4.01°| 5.54|10.49|24.38|25.26|27.23 @ 14,700
3094044 1.32° |[R1T  X1.5° X 30 357 80 3.33/3.37°| 5.52|10.41|30.39|31.4933.97 @® 16,300
3095251|1.39°|R1T  X1.5° X 40 445 3.88/2.67°| 5.45| 9.96|40.33|41.81 @® 18,500
3094045|1.40° |[R1  X1.5° X 50 53.7 438 2.21°| 5.48|10.15/50.38/52.23 @ 18,200
3094046| 1.41° |R1  X1.5° X 60 62.8| 100 “711.85°| 6.38/18.56|61.46 - @ 20,400
3095262|1.93° |R1 X2 X 60.3 1.94°| 46 | 6.36/11.49 ® 20,400
3095273]2.85° |R1  X3° X 41.2 - 80 6 [2.85°| 3.96| 4.69| 59 | 8.28 2 @ 18,700
3095281|3.94° [R1 X4 X 30 3.95°| 3.64| 4.04| 4.59| 5.38| 8.81 @® 18,100
- PAOVDHBAIFP.9ETE TS, See p.9 for explanation of icons. O=1R#7tER @= Standard stock item



Type1l Type2
BIDEA BENDERE
Effective Effective
Draft Angle i gﬁaft Angle
YNEPRRBIC K o Tl TEDfcbd. AESHHFETD
BENGDFT,
The tool may be deflected and may interfere with the
draft area depending on milling condition.
XEBT—/\¥A (6n°) JEELEWHER (a°) LAX
SELTVLFETH. ERICKEZDET, (BWREA(a’)
[CFSULEVAEICTERE)
For convenience, the draft angle(@n°) is illustrated the
same as the effective draft angle(a”), but they are not
identical. The effective draft angle(@®) is configured
without interference.
B4 :mm  Unit:mm
— )b No. (B #-4Ex &85 4axETRxeR ITRINE S B APVt e il e Gl Rt o ACOBRAPS - 7 N -2 i 7
EDP No. a RE X On X LU X LF LF |APMX|DCON| Di | DN ok | 05| 1° | 15| 2° 3° |ZEFP|Type| Stock |  (Yen)
3094047 | 0.44° |R1.25X0.7° X 16 22.8 2.7214.79°(16.07|16.58(17.14|17.74|19.08 ® 17,400
3094048| 0.5° |R1.25X0.7° X 20 26.6| 60 2.82/4.05°(20.01|20.66|21.37|22.12|23.82 ® 17,800
3094049 0.53° |[R1.25 X0.7° X 24 304 2.92|3.51°(20.07|24.74|25.59|26.51|28.56 @® 18,100
3094050 0.57° |R1.25 X0.7° X 30 36.2 6 3.07/2.93°(19.03|30.86|31.93|33.08 @ 18,500
3094051|0.83° |[R1.25X1° X 30 35.7| 80 38 245 3.33/2.97°| 9.66|30.34|31.39|32.53 301 1A @® 18,500
3094052 | 0.88° |[R1.25X1° X 40 45 ’ 71 3.68|2.33°| 9.53|40.34(41.75/43.27 @ 18,800
3094053|0.9° |R1.25X1° X 50 544 100 4,03/1.92°| 9.45(50.34(52.11| — = @® 20,100
3094054 | 1.33° |R1.25 X1.5° X 40 439 43 (239°| 6.61|12.41(40.47|41.94 @® 19,700
3094055| 1.39° |R1.25 X1.5° X 60 65.7 120 8 5.34/2.48°| 6.58|12.24|60.49(62.71 @ 22,000
3094056 | 1.42° |R1.25 X1.5° X 80 83.7| 150 6.39/1.93°| 6.56/12.1 |80.48| — ® 24,100
3095321|0.27° |R1.5 X0.5° X 20 26 3.17]3.61°(20.29|20.95|21.65|22.41|24.11 @ 17,800
3094057 0.51° |R1.5 X1° X 16 21.8 3.26/4.37°|15.51|16.49|17.03|17.61|18.93 ® 17,400 mE
3095341|0.69° |R1.5 X1° X 20 25.5 3.44/3.68°|13.27|20.41|21.09|21.83|23.48 ® 17,800 gﬂl
3094058| 0.69° |R1.5 X1° X 24 293 80 3.54/3.17°|14.42|24.49|25.32|26.21|28.22 @ 18,100 ig
3095342/ 0.76° |R1.5 X1° X 25 30.1 361 3.07°|13.37|25.42(26.28|27.21{29.3 ® 17,900 .'Lél
3094059|0.71° |R1.5 X1° X 26 31.2 " 2.97°|14.29(26.49|27.39(28.36 1 ® 17,900 o
3095343|0.8° |R15 X1° X 30 34.8 6 3.79/2.63°(13.24|30.4 |31.45|32.57 @ 18,100
3095344/ 0.85° |R1.5 X1° X 40 442 4.13|2.05°|13.37|40.42|41.83|43.34 @® 18,500
3095345/ 0.88° |R1.5 X1° X 50 53.5 4.48(1.68°|13.33(50.42|52.19 @ 20,100
- N 100 | 4.5 2.9 - 3 A
3095346|0.9° |R15 X1° X 60 62.9 4.83/1.42°(13.3 |60.42 - @ 20,400
3094060| 0.9° |R15 X1° X 70 723|110 5.14/1.23°|13.61|70.5 - — @ 20,900
3095356| 1.45° |R1.5 X1.5° X 60.8 100 1.45°| 8.55|14.68 @ 20,400
3095365| 1.91° |R1.5 X2° X 465 - 6 1.91°] 7.21| 9.77|16.54 2 @ 20,100
309537412.8° |R15 X3 X 321 80 2.81°| 6.11| 7.15| 8.81|11.83 @ 18,200
3094061|2.6° |R1.5 X3° X 40 43.6 8 6.49(3.46°| 6.32| 7.6 | 9.79(14.45|41.27 @ 18,800
3094062 2.69° |R1.5 X3° X 50 55.4 120 10 7.54/3.77°| 63 | 7.56| 9.7 |14.19|51.27 1 @ 22,200
3094063 | 2.78° |R1.5 X3° X 70 75.2 12 9.64/3.53°| 6.28| 7.52| 9.61|13.92|71.26 @ 24,300
3094064 | 2.83° |R1.5 X3° X 90 91.3(130 11.74/29° | 6.27| 7.5 | 9.56|13.78| — @® 25,600
E1ID—UABEAaCHTIREDR (Le) O =IZ#7EER @= Standard stock item
Effective neck length (Le) based on the inclination angle (a) of workpiece.
I i 1
. i ﬁ ho[, f
TARRIE Ta B EEMERCREOENEDRTSELE
i RREENE =UET
i % T‘- i *‘?_7 No numerical value means
| Le : AECA no interference with the workpiece. m
i i
T posd @




—WIR ~NIVNWRYIT =T IT4—5—K—Ib

Phoenlx Pencil Neck Deep Feeder Ball Nose End Mill

PHX-PC-DBT Typel
LH
e f’_ - E | 2 &l s
_ I | E-1
8
RE lapmx
Ly
LF |
Type2
_ z
a [=]
S I -
8
A SPEED il ot
CARBIDE o ¥ D AN L
+0.01 FIT 45"  p3438 LF |
m (i :mm Unit:mm
¥/—IbNo. SR f-IAExEl7- TR s INTNIE S b e e I—UBEAAIKT DRAIMR (L)~ |E Az ERE RS
EDP No. RE X n X LF |APMX|DCON| Dr | DN | &k | 05°] 1° [ 15[ 20 | 3° |zEFP|Type| Stock |  (Yen)
3094065| 0.58° |[R1.75 X1° X 20 24.7 3.87|3.22°|16.46|20.53|21.21|21.94|23.59 @ 17,800
3094066| 0.73° |[R1.75X1° X 30 34 | 80 6 4.22|2.27°|15.6 |30.53|31.57|32.69 @ 18,100
3094067|0.8° |R1.75X1° X 40 434 4.57|1.75°|15.27|40.53 |41.93 @ 18,500
3094068| 0.85° |[R1.75X1° X 50 52.7 100 53 34 | 492/1.43°(15.09/50.52| — 3|1 |A|@| 20,100
3094069 1.33" |R1.75 X1.5° X 60 64.1 8 6.2 |2.1° |10.1 |19.09|60.72|62.94 @ 24,100
3094070 1.38" |R1.75 X1.5° X 80 82.11120 7.25/1.62°|10.06/18.8 |80.72 @®| 26,700
3094071|1.4° |R1.75X1.5° X100 103.9| 150 10 8.29| 1.84°(10.04(18.72{100.73 @ 32,000
3095421|0.29° |[R2  X0.5° X 25 29 4.23/2.18"|25.33|26.14|27.01|27.95 @®| 17,900
3095441/ 0.76° [R2  X1° X 30 33 80 4.73]1.89°115.92|30.49|31.52 @ 18,100
3095442|0.82° |[R2  X1° X 40 424 6 5.08|1.45°|15.85|40.49 1 @®| 18,500
3095443/ 0.86° [R2  X1° X 50 51.8 5.43/1.17°|15.81|50.49 @®| 20,100
3094072|0.86" |[R2  X1° X 60 61.2| 100 5.74/0.98°|16.23 @®| 20,800
3095444/ 0.97° |R2 X1 X 613 - 6 |0.97°|14.28 2 @®| 20,800
3094073|0.89° |[R2  X1° X 70 74.3 120 8 6.09|1.61°|16.14|70.56|73.04| — 1 @®| 25,100
3095445|0.92° |[R2 X1 X 80 835 6.48| 1.42°|15.76|80.48 @ 25,400
3095453|1.42° |[R2  X15° X 422 - 80 6 6 [1.43°(10.19|164 2 @ 18,700
3094074|1.32° |[R2  X15° X 60 63.2 120 8 6.66|1.9° |11.05/20.83|60.78 1 @®| 24,700
3095454|1.46° |[R2  X15° X 804 - 6 39 8 |1.47°11051(179 | — 3 2 A @®| 25,400
3094075|1.4° |R2  X1.5° X100 103 | 150 10 |77 | 8.76/1.72°(10.96/20.31(100.77 1 @®| 30,500
3094076| 1.53° |[R2  X2° X 30 354| 80 549/3.5° | 9.48/13.67(284 |31 |33.36 @®| 18,100
3095462| 1.93° |[R2 X2 X 613 120 1.94°| 9 ]12.12|20.28 @®| 24,700
3094077|1.78°|R2 X2 X 66.7X140] — |140 8 - | - 2 27,300
. ; 1.77°| 9.39|13.36|26.49 bt
3094078|1.78° |[R2  X2° X 66.7 X160 160 @®| 29,900
3094079|2.35° [R2 X3 X 30 34 | 80 8 6.29(3.67°| 8.07| 9.71|12.58|18.84|31.5 1 @ 18,100
3095472|2.84° |R2  X3" X 422 100 2.85°| 7.77| 9.07|11.11|14.79 @®| 22,000
3094080| 2.54° |lR2  X3" X 47.1X120 120 @®| 24,700
3094081|2.54° |R2  x3° X 47.1X140] — |140 8 . - 2 @®| 27,300
" ; 2.54°| 8.07| 9.7 |12.56|18.76
3094082|2.54° |R2  X3° X 47.1X160 160 @®| 29,900
3094083| 2.54° |R2  X3" X 47.1X200 200 @®| 32,900
- PAOVOFHBAIFP.9OFTE TS, See p.9 for explanation of icons. O=IE(ER @= Standard stockitem



Type1l Type2

BHDER BN DEH

Effective Effective

Draft Angle Draft Angle
a’ a

s

YNEPRRBIC K o Tl TEDfcbd. AESHHFETD
BENGDFT,
The tool may be deflected and may interfere with the
draft area depending on milling condition.
XEET—/\HEA (6n°) FEELBWAERA (a°) AR
SELTVLFETH. ERICKEZDET, (BWREA(a’)
[CFSULEVAEICTERE)
For convenience, the draft angle(@n°) is illustrated the
same as the effective draft angle(a”), but they are not
identical. The effective draft angle(@®) is configured
without interference.

B4 :mm  Unit:mm

— )b No. (B #-4Ex &85 4axETRxeR ITRINE S B APVt e il e Gl Rt o ACOBRAPS - 7 N -2 i 7

EDP No. a RE X @n X LU X LF LF |APMX|DCON| Di | DN 6k | 05| 1° | 15| 2° 3° | ZEFP|Type| Stock |  (Yen)
3094084| 0.67° [R25 X1° X 30 35.1| 80 5.64|2.69°|19.64|30.64|31.65(32.75 @ 18,100
3095541|0.76° |[R2.5 X1° X 35 39.71100 5.86|2.36°|18.24|35.54|36.74(38.03 @ 22,400
3094085|0.76° [R25 X1° X 40 44.5| 80 5.99/2.09°|19.15/40.63 42.01|43.5 @ 22,000
3095542| 0.84° [R25 X1° X 50 53.7 100 6.38/1.7° (18.29|50.55|52.29 1 @®| 23,300
3094086| 0.85° [R25 X1° X 60 63.2 8 6.69(1.44°(18.76|60.63 @®| 23,600
3095543|0.89° [R25 X1° X 70 724 7.5 49 | 7.08/1.25°|18.26|70.55 - |3 A|@| 26,300
3094087|0.89° [R25 X1° X 80 81.9 7.39/1.1° |18.6 [80.63| — @®| 26,800
3095544 0.98° [R25 X1° X 90.4 — 1130 8 0.98°(16.9 | — B T @®| 27,300
3095553 1.45° |[R25 X1.5° X 61.8 1.45°(12.23119.91 @ 26,200
3094088 1.36° [R2.5 X1.5° X 90 92.3 10 9.15/1.61°|13  |24.08/90.89 1] |@ 32,700
3095562| 1.91° [R25 X2° X 475 = 8 8 1.91°110.62(13.96 (21.97 2] |@ 25,700
3095641/ 0.77° R3  X1° X 40 42.6 8 6.981.48°(20.79|40.62 _ @®| 24,300 . 'n_:
3095642|0.82° R3 X1° X 50 519,100 7.33/1.19°|20.76|50.62 1 @®| 25,100 =0
3094089/ 0.83° [R3 X1° X 60 65.1 10 7.64/1.87°|121.3 |60.7 62.78 @®| 29,900 ig
3095643/ 0.97° |[R3  X1° X 623 ~ 1130 8 8 097°/1834| — Z @ 27,800 ;';E'
3095644/ 0.9° R3  X1° X 90 93.1 10 8.72/1.29°|20.81(90.63 1 @®| 32,700 o
3095651| 1.42° |[R3  X1.5° X 43.2 100 8 8 143°)13.66/120.72| - ] |e 24,700
3095653|1.46° [R3  X1.5° X 814 130 9 10 59 10 1.47°114.23|23.29 _ |3 A @®| 32,000
3095661| 1.87° |[R3  X2° X 33.6 100 8 8 1.87°112.02|15.15(21.62 @®| 24,100
3095662| 1.93° [R3  X2° X 623 130 1.94°112.45/16.39(25.96 @®| 31,500
3094090| 1.72° |[R3  X2° X 69.7X130, — . 2 @®| 32,700

- - 1.72°113.09(18.5136.44

3094091|1.72° |[R3  X2° X 69.7 X160 160 10 10 @ 35,900
3094092|2.44° |R3 X3 X 50.1X130 130 @®| 32,700
3094093|2.44° |R3 X3 X 50.1X160 160 2.43°(11.49|13.79|17.79|26.47 @®| 35,900
3094094 |2.44° |R3 X3° X 50.1X200 200 @®| 39,500

E 1 D—UABAaICHTEIRENR (Le) O=1Z#7EER @@= Standard stock item
Effective neck length (Le) based on the inclination angle (a) of workpiece.

no interference with the workpiece.
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| Le | 4 HEA No numerical value means
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TIZVIR ANIVWWRYIT =T ITL—5—K—Ib

Phoenix Pencil Neck Deep Feeder Ball Nose End Mill

PHX-PC-DBT

R SPEED
v A “,‘ FEED

LH

APMX

DCON

LU
LF

APMX|

DCON

LU

GRBDE “wxs  rom BT 45 p3ag - |

m B :mm  Unit:mm
B R LI ENNER || | SR | TR | Yk BiR (ETE TR 7 -7 IRACINI SRAMR (L&) IRk 7E8E (i

EDP No. a RE X @n X LU X LF LF |APMX|DCON| Di | DN ok | 05| 1° | 15| 2° 3° |ZEFP|Type| Stock |  (Yen)
3094095/ 0.67° R4 X1° X 40 42,9100 8.83|1.5° (27.22]|40.85 1 @ 28,800
3095841|0.77° R4 X1° X 50 523 10 9.22(1.21°(25.88|50.77 || |@] 32,000
3095842 097° |[R4 X1° X 633 ~ 1120 10 ]0.97°|22.22 _ | 2 | |@] 32,700
3094096|0.82° R4 X1° X 70 70.9 9.88/0.87°(26.38 @ 33,200
3094097 0.85° R4 X1° X 80 84 10.23| 1.45°|26.27(80.84| — 1 @ 40,100
3095843/ 0.88° R4 X1° X 90 934 150 12 10.62|1.3° |25.78|90.76 @ 42,300
3094098/ 0.88° R4 X1° X100 102.7 10.93| 1.17°|26.13(100.84 || |@] 43,800
3095844/ 0.98° R4 X1° X120.6 _ 18012 79 12 |0.99°|23.82| — = - |3 ) A|@| 47,700
3095851|1.42° R4 X1.5° X 442 120 10 10 1.43°(17.02|24.55 || |@] 31,800
3094099 1.21° |[R4  X1.5° X 60 63.8 10.35/1.94°(19.14(35.59|61.21 1 @ 38,600
3095853 | 1.46° R4 X1.5° X 824 150 1.47°(17.88/28.31 _ ] |e 41,800
3094100( 1.3° |R4 X1.5° X 923 12 1.3° [19.14/35.56 @ 41,800
3095862| 1.93° R4 X2° X 633 — |120 12 1.93°(15.84|20.45 (30.94 2 @ 38,600
3094101|1.67° |[R4 X2° X 72.7X150 150 . @ 41,800
S " 1.67°(16.79|23.66 |46.38

3094102| 1.67° |[R4 X2° X 72.7X160 160 @ 46,300
3094103|0.69° [R5 X1° X 50 524 120 1 11.08]1.23°|31.91|50.98 _ _ | 1] |@] 43,100
3096041 0.97° [R5 X1° X 643 - 12 1097°|25.93| — 2 @ 43,900
3096042|0.83° [R5 X1° X 80 88 160 12.16| 2.09°|30.88|80.91(83.6686.61 ] e 64,700
3096043|0.87° [R5 X1° X100 106.7 12.86|1.71°|30.83(100.91 104.38 @®| 65,200
3096044|0.89° [R5  X1° X120 1254|180 16 13.56| 1.44°|30.8 (12091 1 @®| 70,700
3096045/ 0.91° [R5 X1° X140 144.1 | 200 15 9.9 14.26|1.25°|30.78|140.9 _ - _ |3 A @®| 76,200
3096046|0.92° [R5 X1° X160 162.8| 220 14.96|1.1° |30.76(160.9 @®| 81,800
3096051|1.42° |[R5 X1.5° X 452 - |120 12 12 1.43°(20.28/28.01 2| @ 43,400
3094104| 1.24° [R5 X1.5° X 80 859|160 16 13.242.15°|23.1 |42.35|81.42|84.3 I @®| 64,700
3096053| 1.47° [R5 X1.5° X121.6 180 16 1.48°121.91352 | — @®| 70,700
3096061|1.87° [R5 X2° X 356 - |120 12 12 1.87°|18.25|21.72|27.65| — 2 @®| 43,100
3096064 | 1.95° [R5  X2° X 929 160 16 16 1.96°(19.52|25.3839.18 @®| 65,000
- PAOAVDHBFP.OETETEL., See p.9 for explanation of icons. O=iREEER @= Standard stock item



Type1l Type2

BHDER BN DEH

Effective Effective

Draft Angle Draft Angle
a’ a

=

YNEPRRBIC K o Tl TEDfcbd. AESHHFETD
BENGDFT,
The tool may be deflected and may interfere with the
draft area depending on milling condition.
XEET—/\HEA (6n°) FEELBWAERA (a°) AR
SELTVLFETH. ERICKEZDET, (BWREA(a’)
[CFSULEVAEICTERE)
For convenience, the draft angle(8n°) is illustrated the
same as the effective draft angle(@” ), but they are not
identical. The effective draft angle(@®) is configured
without interference.

B :mm  Unit:mm
— )b No. EHEES| -I4ExEs7 - MaxETRxeR INTINES AP AP (o =P ) e e Gl Bt JCOUP S |- (7 3L -5 i
EDP No. a RE X 6n X LU X LF LF |APMX|DCON| D | DN | 6k | 05°| 1° [ 15°] 2° 3° |ZEFP|Type| Stock |  (Yen)
3096241|0.73° |[R6  X1° X 60 65.8| 120 13.36/1.95°|35.9 (61.05|63.04 @® 62,100
3094105|/0.77° |[R6  X1° X 80 84.5| 160 16 13.98| 1.48°|37.25|81.2 1 @®| 64,700
3096242 0.85° [R6  X1° X100 103.2 180 14.76| 1.19°|35.79(101.04 = @ 77,800
3096243 0.98° [R6 X1° X 1226 = 18 11916 |0.99°|32.25| — — | 3] 2|A @] 78600
3096244/ 0.91° |[R6 X1° X160 166.7 | 220 16.85|1.44°|35.8 |161.05 1 @® 115,000
3094106| 1.18° |[R6  X1.5° X 80 90 |130 20 15.03|2.75°|27.38(51.44|81.75|84.6 @ 388,800
3096254 | 1.48° |[R6  X1.5° X 160.8 — 1220 20 1.48°(25.89(41.87| — = 2 @ 115,000
F 10— ARAICHTBREEWE (L) O=1R4/ER @= Standard stock item
Effective neck length (Le) based on the inclination angle (a) of workpiece.
L .
| i
Fo s ok | =1 105"
= - N =
| <311 ‘0
| | E o 7=7 3V
i ! Le i DA 24
— i |
I ;o EE
i ' o

REIRBICHEDFEVBDIEFHELE
=®UFT,

No numerical value means

no interference with the workpiece.
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Phoenix Long Neck Ball Nose End Mill

PHX-LN-DBT

DCON

I o = S
— T

APMX

LH

LF

DCON

LF

v KII s\ | FE
WXS  +o0007 FHIT 45° p3g

CARBIDE

B4 :mm  Unit:mm

PAR A ARSI PREd || | 2R | IR [vrvoR| B | Tiag| Y OBRACHISRANR (L) T | Wu | ok | 7EE | SIS
EDP No. RE X LU LF APMX | DCON DN Bk 0.5° 1° 1.5° 2° 3° ZEFP | Type | Stock (Yen)
3194901 |R03 X 1 9.1 10.89°| 1.15| 119 | 1.23| 127 | 1.38 @® 4450
3194902 |R03 X 2 | 10.1 9.81°| 219 | 228 | 237 | 247 | 271 ®| 4450
3194903 |R03 X 3 | 11.1 | 50 | 045 4 0.55| 892°| 3.23| 336 | 351 | 367| 404 | 3 1 |B|@| 4,450
3194904 |R03 X 4 | 12.1 8.18° | 428 | 445 | 465| 486 | 5.36 ®| 4,660
3194906 |R0.3 X 6 | 14.1 7.01°| 636| 663 | 693 | 7.26| 8.02 @®| 4,660
3195004 |[R05 X 4 | 11.2 798 | 427 | 444 | 462 | 483 | 53 ®| 4230
3195006 |R0.5 X 6 | 13.2 6.74° | 635| 6.62| 6.9 7.22 | 7.96 @ 4520
3195008 |R0.5 X 8 | 15.2 583°| 844 | 879 | 9.18| 9.61 | 10.61 @®| 4520
3195010 |R0.5 X 10 | 172 | 50 |0.75 4 0.95| 5.14° | 10.52 | 10.97 | 11.46 | 12.01 | 13.26 3 1 |B|@| 4520
3195012 |R0.5 X 12 | 19.2 459°|12.61 | 13.15 | 13.75 | 144 | 15.92 ®| 4520
3195014 |R0.5 X 14 | 21.2 415°| 147 | 1533 |16.03 | 16.79 | 18.57 @ 5340
3195016 | R0.5 X 16 | 23.2 3.79° 1 16.78 | 17.51 | 18.31 | 19.18 | 21.23 ® 6250
3195106 | R0.75 X 6 | 12 6.32°| 634 | 659 | 687 | 7.17| 7.88 ®| 4310
3195108 | R0.75 X 8 | 14 538 | 843 | 877 | 9.15| 9.56 | 10.53 @®| 4520
3195110 | R 0.75 X 10 | 16 50 | 1.13 4 145| 4.68° | 10.51 | 10.95|11.43 | 11.96 | 13.18 3 1 |B|@| 4930
3195112 | R 0.75 X 12 | 18 4.14° 12,6 |13.13|13.71 | 1435 | 15.84 @®| 5340
3195116 | R 0.75 X 16 | 22 3.37°|16.77 | 17.49 | 18.27 | 19.14 | 21.15 @®| 5340
3195206 (R 1 X 6 | 11 579°| 633 | 657 | 683 | 7.12| 7.8 ® 4230
3195208 | R 1 X 8 | 13 482°| 842 | 875| 9.11| 9.52|10.45 ®| 4520
3195210 | R 1 X 10 | 15 50 413°110.5 | 1093|114 |11.91|13.1 ®| 4520
3195212 [R 1 X 12 | 17 361°1259|13.11 | 13.68 | 143 | 15.76 ®| 4520
3195214 |R 1 X 14 | 19 1.5 4 1.95| 3.21° | 14.67 | 15.29 | 15.96 | 16.69 | 18.41 3 1 |B|@| 4520
3195216 |[R 1 X 16 | 21 2.89° | 16.76 | 17.47 | 18.24 | 19.09 ®| 4520
3195218 [R 1 X 18 | 23 2.63° | 18.85 | 19.64 | 20.52 | 21.48 ®| 4520
3195220 (R 1 X 20 | 25 60 241°]20.93 | 21.82 | 22.8 | 23.87 B @®| 4520
3195222 [R 1 X 22 | 27 2.22°|23.02 | 24 25.08 | 26.27 ® 6250
3195312 |R1.5 X 12 | 145 2.17°112.81 1332 | 13.88 | 14.49 @ 5240
3195316 |R1.5 X 16 | 185 1.67°| 16.98 | 17.68 | 18.44 ® 6,160
3195320 |R1.5 X 20 | 225 60 | 2.25 4 285 1.35° | 21.16 | 22.04 - B 3 1|8 @®| 5940
3195325 |R1.5 X 25 | 275 1.1° | 26.37 | 27.48 B @®| 5940
3195416 | R 2 X 16 ®| 6,160
3195420 |R 2 X 20 — 60 |3 4 385 — = = = = = 3 2 |B|@| 6,160
3195425 |[R 2 X 25 ®| 6,160
3195520 |R 3 X 20 @®| 7,700
3195530 |[R3_ x 30 | _ | /O |% | 6 |38 — ~ B B B B 31 2 Blel 78%
- PAOVODHRIFp.9OZTETEL. See p.9 for explanation of icons. O=1Z#7EER @= Standard stock item

E1 I U—0REAaICHTIEEMR (Le) (1 P.28 ZEER T,
Please see p.28 for effective neck length (Le) based on the inclination angle (@) of workpiece.
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Phoenix High Feeder Bull Nose End Mill

PHX-CRT

=z
o
. %E I i 8
. 2 M mE——
RE
[ APMX
LU
LH
LF
1
Type2 =
o
(&)
a
SRS ———y |
RE/ APMX
R SPEED .AAAAAAJ
CARBIDE v K AN 35
+0.01 FIT 55" p29-32
DC=5 0~-0.015 LF 1

6=DC 0.01~-0.005

B :mm  Unit:mm

PR CAE PSRBT R A TR | | 28 | UE vk B2 Tag P-79RAcICHIIRAMR (L) | Aok | 7R | EEiE
EDP No. DC X RE LU LF APMX | DCON DN 6k 0.5° 1° 1.5° 2° 3° ZEFP | Type | Stock (Yen)
3090002 | 1 XRO0.3 4 139 | 60 2 6 |0.95(10.55°| 4.23| 437 | 453 | 47 5.08| 3 1 |A|@| 23,500
3090003 | 1.5XR 0.3 451129 | 60 3 6 |145| 9.83°| 474| 491 | 5.09| 528| 571 | 3 1 |A|@| 23,500
3090004 | 2 XRO0.S5 6 140 | 60 4 6 |195| 84" | 6.29| 651 | 6.75| 7 757| 3 1 |A|@| 22,200
3090006 | 3 X R 0.8 9 149 | 70 6 6 |285| 5.76°| 9.59| 9.92(10.2810.67 |11.53| 3 1 |A|@| 22,000
3090008 | 4 XR1 12 16.1 | 70 8 6 |3.85| 3.58°112.69|13.13|13.6 |14.12|1526| 3 1 |A|@| 22,000
3090010 | 5 XR 1 15 172 | 70| 10 6 |4.85| 1.68°|15.79|16.34 (1693 | — = 3 1 |A|@| 22,200
3090012 | 6 XR 1.5 - - 80 | 12 6 - - - - - - - 3 2 |AlAa| 21,700
3090016 | 8 XR 2 = = 90 | 16 8 = = = = = = = 3 2 |A|Aa| 30,800
3090020 | 10 X R 2 - — | 100| 20| 10 - - - - - - - 3 2 |A|Aa| 34,700
3090022 |12 XR 2 = — [ 120 24 | 12 = = = = = = = 3 2 (A|Aa| 50,900
3090026 | 16 X R 3 - — | 130| 32| 16 - - - - - - - 3 2 |A|A 104,000
3090030 |20 X R 3 = — | 150 | 40 | 20 = = = = = = = 3 2 |A|A 146,000
A= COREBIE. PHX-DFR(PI) NIDBAEESTETULIEVWTHEDFET, (EEZCHER FEL). ) O=1Z#7EER @= Standard stock item
A= These products have been stopped producing and replaced by PHX-DFR (p.9) A=FRBRUBERBADBEREETTEZ CHEE TEL,)

- A= ;
- PAOVOHBIFED.OETETEL. See p.9 for explanation of icons. Scheduled to be replaced by new product or successor item

E1 D BAEBACH T BEEMNE (Le) . kB
Effective neck length (Le) based on the inclination angle (a) of workpiece. e
= 1
2 Z
1 i _Q_II
| e Lx
AR ok | =005 T
Y = AN =
i ES H ! 1

Ll N INERNE 3
| E |17z 2=
i : Le | DA -
— ! N
l'; Al | X
i | NT
: | a

™

REDRBICHEOKEVEDIFTHELE
KUFXT,

No numerical value means

no interference with the workpiece.



PHX-DFR/PHX-PC-DFR/PHX-LN-DFR/PHX-CRT WIRISRAFEER Cytting onditions

I*EJ*Z l-\b$ Ey %14: UUD}[H%“%#F Vibration control conditions
REIM FRERTTEXD - .
~40HRC EUAMERM hiRE DR T EFINITRS
mﬁu*z High feed roughing of free-cutting materials 38 ~53HRC ~B55HRC
Work Material Semi-roughing in high toughness mold materials Machining Conditions For Finishing
Eﬁgﬂﬁ] ' 7”} \— I“Jﬁﬁ] Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DHs DHsksk - DACs% SKT4 - SKD61 - NAK8O - HPM1 - DH3ks
BRI | mammr | o | DRRTM) | mea | pjpe | 2R Mm) ORI LRSS
Nz RE EEE ;E}J,A%E Speed Feed Depth of Cut Speed e = Depth of Cut Speed Feed Depth of Cut (mm)
iDe éé;m::we (min™) (mm/min) ap ae (min™) (mm/min) ap ae (min™) (mm/min) ap ae Clearance
10 16,000 900 0.03 0.14 16,000 900 0.03 0.14 16,000 900 0.04 0.14 0.05
15 8,000 450 0.03 0.14 8,000 450 0.02 0.14 8,000 450 0.04 0.14 0.05
1 RO.3 20 |0.3° 6,000 350 0.02 0.14 6,000 350 0.02 0.14 6,000 350 0.04 0.14 0.03
25 6,000 300 0.01 0.13 6,000 300 0.01 0.13 6,000 300 0.04 0.14 0.03
30 6,000 250 0.01 0.12 6,000 250 0.01 0.12 6,000 250 0.04 0.14 0.03
10 16,000 1,400 0.05 0.3 16,000 1,200 0.05 0.3 16,000 1,400 0.04 0.35 0.07
15 8,000 800 0.05 0.3 8,000 600 0.05 0.3 8,000 800 0.04 0.35 0.05
1.5 |RO.3 20 |0.3° 5,500 550 0.04 0.3 5,500 500 0.04 0.3 5,500 550 0.04 0.35 0.05
25 5,000 500 0.04 0.3 5,000 450 0.04 0.3 5,000 500 0.04 0.35 0.03
30 4,500 450 0.04 0.3 4,500 400 0.04 0.3 4,500 450 0.04 0.35 0.03
10 12,000 1,450 0.15 0.4 12,000 1,100 0.15 04 12,000 1,100 0.06 04 0.07
15 7,800 900 0.12 0.4 7,800 700 0.1 04 7,800 700 0.06 04 0.07
20 6,200 750 0.1 0.3 6,200 600 0.07 0.3 6,200 600 0.06 04 0.05
25 4,700 550 0.07 0.3 4,700 500 0.06 0.3 4,700 500 0.06 04 0.05
30 3,500 400 0.07 0.3 3,500 400 0.05 0.3 3,500 400 0.06 04 0.05
2 RO.5 35 0.3 3,500 400 0.07 0.2 3,500 400 0.04 0.2 3,500 400 0.06 04 0.03
40 3,500 300 0.07 0.2 3,500 300 0.04 0.2 3,500 300 0.06 04 0.03
45 3,500 200 0.07 0.2 3,500 200 0.03 0.2 3,500 200 0.06 0.4 0.03
50 3,500 150 0.06 0.1 3,500 150 0.03 0.1 3,500 200 0.06 04 0.03
60 3,500 150 0.05 0.1 3,500 150 0.03 0.1 3,500 200 0.06 0.4 0.03
80 2,300 100 0.04 0.08 2,300 100 0.02 0.08 2,300 130 0.06 04 0.03
15 8,900 800 0.15 0.4 8,900 800 0.15 04 8,900 800 0.08 04 0.07
20 6,300 570 0.15 0.4 6,300 570 0.15 04 6,300 570 0.08 04 0.07
25 5,100 460 0.12 0.3 5,100 460 0.12 0.3 5,100 460 0.08 04 0.05
2.5 |RO.8 30 |0.3° 3,800 340 0.12 0.3 3,800 340 0.12 0.3 3,800 340 0.08 04 0.03
40 2,800 250 0.1 0.3 2,800 250 0.1 0.3 2,800 250 0.08 04 0.03
50 2,800 250 0.08 0.2 2,800 250 0.08 0.2 2,800 250 0.08 04 0.03
60 2,800 250 0.08 0.2 2,800 250 0.08 0.2 2,800 250 0.08 0.4 0.03
1. LEEOREURBIRHAEERTY., REOMITRAICEOEBTHEHTEL,
2. ¥, RILYBEMEOEVBDZETERTEL. 5
3. TEDIRNBEEZR/NRICIMATTEATEV. ap
4. PIHMEF IS REIMISE U DD T, REEDMEVWDDZEEELT TSV, BEI7 JO—Z#HEHLE T,
5. EBERMIZTSHBE:.aeDHEZ AR FIC.apDREZSECTEATEL, 2P //j
6. CAMPHEBAITI—FBORBABULKIFBERZRETHIET, KODRELCEEDIMINTREELEDTT, ‘
7. - BEFVHISEHEEHTHEGPHTREZERSNDEEICE. QEEREZMITTERATEL, . Qe |
8. HEMAFMHAHFBELU LTI ENBDIBEICIE XDREZFIFCSHEATEL,
9. HAREDIHIRHREIDNEVEE EDREZRA150%ZERICHEUCIHNIEEEETT,
10. tHARS DEIHIRHEREDAEL LR BEE. RAB0%ICHET DB TRELIMIDETHET I,



N FROM

'[ge‘ﬁ'lﬂj %ﬁ‘g$ﬁﬂyb%1¢ UOD}IH%U%FF Vibration control conditions
~40HRC SUA MR RFEDRE T EFIMIRS
I High feed roughing of free-cutting materials _38 = 53HRC > ~55HRC o
ARG Semi-roughing in high toughness mold materials Machining Conditions For Finishing
SAEEH - TVUI\— R/ 8 Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPMT - DHsk3k DHsksk - DACsk3% SKT4 - SKD61 - NAK8O - HPM1 - DHsksk
oF % e
#e | o |aTE|iang| oEmm | womm| WEEOD | mmmm momm| 0RO i e
be = ?ﬁm:ggff (minY) | (mm/min) ap ae (min?) | (mm/min) ap ae (min")  (mm/min) ap ae Clearance

40 2,600 450 0.08 0.3 2,600 400 0.08 0.3 2,600 550 0.1 0.5 0.03
ROS 60 2,200 350 0.04 0.3 2,200 300 0.04 0.3 2,200 450 0.1 0.5 0.03

10 11,000 1,650 0.13 0.6 8,000 1,200 0.13 0.6 11,000 2,100 0.1 0.5 0.1
15 10,000 1,500 0.13 0.6 8,000 1,200 0.13 0.6 10,000 1,900 0.1 0.5 0.07
20 7,500 1,100 0.12 0.5 7,200 1,000 0.12 0.5 7,500 1,400 0.1 0.5 0.07
25 i 4,800 700 0.12 0.4 4,600 650 0.12 0.4 4,800 900 0.1 0.5 0.05
3 30 03 3,800 550 0.1 0.4 3,400 500 0.1 0.4 3,800 750 0.1 0.5 0.03
Ro8 40 2,600 450 0.08 0.3 2,600 400 0.08 0.3 2,600 550 0.1 0.5 0.03
50 2,200 350 0.06 0.3 2,200 300 0.06 0.3 2,200 450 0.1 0.5 0.03
60 2,200 350 0.04 0.3 2,200 300 0.04 0.3 2,200 450 0.1 0.5 0.03
80 1,060 100 0.03 0.2 1,060 100 0.03 0.2 1,060 160 0.07 0.35 0.03
100 1,060 100 0.03 0.2 1,060 100 0.03 0.2 1,060 160 0.07 0.35 0.03
30 4,500 1,150 0.15 0.7 4,500 900 0.09 0.7 4,500 1,100 0.12 0.7 0.07
ROS 60 2,100 700 0.08 0.5 2,100 450 0.06 0.5 2,100 500 0.12 0.7 0.03

10 9,500 2,100 0.2 0.9 6,000 1,250 0.2 0.9 9,500 2,250 0.12 0.8 0.1

15 9,000 2,000 0.2 0.8 6,000 1,250 0.2 0.8 9,000 2,150 0.12 0.8 0.1

20 8,200 1,700 0.2 0.7 6,000 1,250 0.14 0.7 8,200 2,000 0.12 0.7 0.1
25 5,500 1,400 0.15 0.7 5,500 1,150 0.11 0.7 5,500 1,350 0.12 0.7 0.07
30 4,500 1,150 0.15 0.7 4,500 900 0.09 0.7 4,500 1,100 0.12 0.7 0.07
4 35 0.5° 3,600 1,100 0.12 0.6 3,600 750 0.09 0.6 3,600 900 0.12 0.7 0.05
R1 40 3,000 900 0.12 0.6 3,000 650 0.09 0.6 3,000 800 0.12 0.7 0.05
45 2,700 850 0.1 0.5 2,700 600 0.08 0.5 2,700 750 0.12 0.7 0.03
50 2,500 800 0.1 0.5 2,500 550 0.08 0.5 2,500 600 0.12 0.7 0.03
60 2,100 700 0.08 0.5 2,100 450 0.06 0.5 2,100 500 0.12 0.7 0.03
80 1,600 480 0.06 0.4 1,600 340 0.06 0.4 1,600 380 0.1 0.5 0.03
100 1,200 360 0.05 0.3 1,200 250 0.05 0.3 1,200 290 0.1 0.5 0.03
120 1,200 360 0.05 0.3 1,200 250 0.05 0.3 1,200 290 0.1 0.5 0.03

. The above mentioned conditions according to projection lengths are intended as general guidelines for reference only. Adjustments should be made based on actual
milling conditions.

Use arigid and precise machine and holder.

Tool vibrations should be kept at a minimum level for maximum accuracy.

Under general machining condition, air-blow cutting method is recommended.

In the case of linear machining, do not use the ae value, instead refer to the ap value.

More stable high-feed machining in the corners can be attained by setting an R insertion or deceleration on the CAM or machine side.

When cutting load fluctuates (in the corners, etc.) or when high precision is required, be sure to control the rotational speed.

When cutting at greater than the recommended cutting angle, reduce the feed.

When the depth of cut is less than the specified amount as listed above, the feed rate can be increased up to 150%.

When the depth of cut is greater than the specified amount as listed above, the feed rate can be reduced by no more than 60% to ensure stable milling.

SCwVwXNOUVRWN

IEESES

«n
c
o
=
S
=
o
v
o
=
=1
k=]
=]
v

posid D



PHX-DFR/PHX-PC-DFR/PHX-LN-DFR/PHX-CRT WIRISRAFEER Cytting onditions
4@

lmﬁlﬂj‘ %gggﬁmb%# OUD}[ﬂﬁﬂ%ﬁ: Vibration control conditions
~40HRC SUA MM RFEDRE T EFINITRS
I High feed roughing of free-cutting materials ‘ 38 = 53HRC > ~55HRC o
ki Semi-roughing in high toughness mold materials Machining Conditions For Finishing
SHEEE - TUI\— R/ 8 Hardened Steel - Prehardened Steel
SKT4- SKD61 - NAKSO - HPMI - DH DHfse - DACHs SKT4- SKD61 - NAK8O - HPM1 - DHs
' o °F e
we | o |aTe|iaag| oEEE womm| WEEOD | mmmm momm) 0RO i e
LS = Pﬁgmg‘j‘f (min) | (mm/min) ap ae (minY) | (mm/min) ap ae (min?)  (mm/min) ap ae Clearance
10 7,700 2,500 0.2 1.2 4,800 3,600 0.2 1.2 7,700 1,800 0.12 1.2 0.1
15 7,700 2,400 0.2 1.2 4,800 3,400 0.16 1.2 6,100 1,450 0.12 1.2 0.1
20 7,700 2,400 0.2 1.2 4,800 3,400 0.16 1.2 6,100 1,450 0.12 1.2 0.1
5 R1 25 0.5° 5,100 2,200 0.17 1 4,800 3,000 0.13 1 5,100 1,200 0.12 1.2 0.07
30 5,100 2,200 0.17 1 4,800 3,000 0.13 1 5,100 1,200 0.12 1.2 0.07
35 4,400 1,700 0.15 1 4,400 2,400 0.09 1 4,400 1,000 0.12 1.2 0.05
40 3,100 1,100 0.15 1 3,100 1,500 0.08 1 3,100 750 0.12 1.2 0.05
) 62.3 1,900 700 0.08 0.9 1,900 700 0.08 0.9 1,900 550 0.15 1.2 0.03
120 800 240 0.04 0.7 800 240 0.04 0.7 800 200 0.12 1 0.03
20 6,500 2,100 0.35 1.3 4,000 1,700 0.24 1.3 6,500 1,900 0.15 1.2 0.1
Rl 40 3,700 1,500 0.15 1 3,700 1,400 0.14 1 3,700 1,100 0.15 1.2 0.07
24 6,500 2,100 0.35 1.3 4,000 1,700 0.24 1.3 6,500 1,900 0.15 1.2 0.1
30 5,100 2,000 0.24 1.2 4,000 1,700 0.23 1.2 5,100 1,500 0.15 1.2 0.1
36 4,200 1,800 0.2 1 4,000 1,700 0.19 1 4,200 1,250 0.15 1.2 0.07
6 42 0.5° 3,700 1,500 0.15 1 3,700 1,400 0.14 1 3,700 1,100 0.15 1.2 0.07
48 2,600 1,000 0.13 0.9 2,600 900 0.14 0.9 2,600 800 0.15 1.2 0.05
R1.5 54 2,100 800 0.1 0.9 2,100 800 0.1 0.9 2,100 650 0.15 1.2 0.05
66 1,900 700 0.08 0.9 1,900 700 0.08 0.9 1,900 550 0.15 1.2 0.03
80 1,700 600 0.05 0.9 1,700 600 0.05 0.9 1,700 450 0.15 1.2 0.03
100 1,100 330 0.04 0.7 1,100 330 0.04 0.7 1,100 260 0.12 1 0.03
120 800 240 0.04 0.7 800 240 0.04 0.7 800 200 0.12 1 0.03
160 800 200 0.04 0.7 800 200 0.04 0.7 800 160 0.12 1 0.03
63.3 1,900 880 0.2 1.3 1,900 800 0.2 1.3 1,900 700 0.18 1.6 0.05
R1 120.6 1,000 550 0.1 1.3 1,000 550 0.1 1.3 1,000 450 0.18 1.6 0.03
30 4,800 2,000 0.5 1.7 3,000 1,250 0.3 1.6 4,800 1,800 0.18 1.6 0.1
40 3,800 1,900 0.4 1.6 3,000 1,250 0.3 1.6 3,800 1,400 0.18 1.6 0.1
48 3,200 1,700 0.27 1.4 3,000 1,250 0.26 1.4 3,200 1,150 0.18 1.6 0.07
8 56 0.5° 2,700 1,300 0.2 1.4 2,700 1,100 0.2 1.4 2,700 1,000 0.18 1.6 0.07
R2 64 1,900 880 0.2 1.3 1,900 800 0.2 1.3 1,900 700 0.18 1.6 0.05
80 1,500 700 0.15 1.3 1,500 700 0.15 1.3 1,500 550 0.18 1.6 0.03
100 1,200 650 0.15 1.3 1,200 650 0.15 1.3 1,200 500 0.18 1.6 0.03
120 1,000 550 0.1 1.3 1,000 550 0.1 1.3 1,000 450 0.18 1.6 0.03
160 800 360 0.1 1.3 800 360 0.1 1.3 800 300 0.18 1.6 0.03
1. LREORHURBIKMHIFERTY. EEOMIRGICEDETHE FEL, _
2. #i, ML BAIEOBLSDETEA FELL. %\
3. TEDIRNBEZR/I\RICHIZTTEA TS, ap
4. FIHRFSHEM B LB O T, BEEDDEVDDZEEELT RSV, BEI7Z JO—&Z#HEHLET,
5. %ﬁﬁz??)l]I’&"ﬁ")LE@IJ\88@§ﬂf§€1§ﬂ3?§"[2‘3&@%&11‘!?&%%[2’:@%??;}5 . /// 7 A
6. CAM @&%Wﬁ‘{fl—?'gﬁo) REABLL (3;)&'212%&;‘9"%) Z tf\fk DRE}/K@%D}JDID‘W%&T&D E:H 26
7. A—FBEVHETEHZETIEEPNTEEZERINDIBEIC(E. OEREZMITSHEATEL, <—4
8. HEERHIAFAELU LTMIEINZBEICIE EDREZTFCSERATEL,
9. tHARS HHHIRHREIDINEVGEE. EDREZREA150%ZBRICABLUCMIBAIRETT.
10. YBARS DR EREID KELLDIBEF. RAE0%ITHERT D2ETCRELMINTAIFETT.
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N FROM

'[ge‘ﬁ'lﬂj %ﬁ‘g$ﬁﬂyb%1¢ UOD}IH%U%FF Vibration control conditions
~40HRC S UA MM PRI RE T EFIMIRS
I High feed roughing of free-cutting materials _38 = 53HRC > ~55HRC o
ARG Semi-roughing in high toughness mold materials Machining Conditions For Finishing
SAEEH - TUI\— R/ 8 Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DHsk3k DHsksk - DACsk3% SKT4 - SKD61 - NAK8O - HPM1 - DHsksk
oF % e
#e | o |aTe|iang| oEmm | womm| WEEOD | mmmm momm| 0RO i Sl e
be = mﬁmfj (minY) | (mm/min) ap ae (min?) | (mm/min) ap ae (min?)  (mm/min) ap ae Clearance
35 3,800 2,100 0.5 25 2,400 1,000 0.3 1.6 3,800 1,500 0.2 24 0.1
50 3,100 1,950 0.4 24 2,400 1,000 0.3 1.6 3,100 1,200 0.2 24 0.1
60 2,500 1,750 0.27 2 2,400 1,000 0.27 1.6 2,500 1,000 0.2 24 0.1
70 2,200 1,350 0.2 2 2,200 900 0.2 1.6 2,200 900 0.2 24 0.07
80 1,500 900 0.19 2 1,500 680 0.19 1.6 1,500 600 0.2 24 0.07
10 R2 0.5°
100 1,200 720 0.16 2 1,200 550 0.16 1.6 1,200 450 0.2 24 0.05
120 1,050 650 0.13 2 1,000 500 0.13 1.6 1,050 400 0.2 24 0.05
140 850 550 0.1 1.5 800 450 0.1 1.4 850 350 0.2 24 0.03
160 700 500 0.07 1.5 700 400 0.07 1.4 700 300 0.2 24 0.03
200 640 380 0.07 1.5 640 380 0.07 1.5 640 300 0.2 24 0.03
45 3,200 2,200 0.6 34 2,000 840 0.3 1.6 3,200 1,500 0.24 3.2 0.15
60 2,500 2,100 0.5 3.2 2,000 840 0.3 1.6 2,500 1,200 0.24 3.2 0.15
70 2,100 1,900 0.4 2.8 2,000 840 0.28 1.6 2,100 1,000 0.24 3.2 0.1
85 i 1,800 1,500 0.3 2.7 1,500 630 0.22 1.6 1,800 870 0.24 3.2 0.1
12 k2 100 03 1,300 1,000 0.2 2.6 1,200 500 0.2 1.6 1,300 630 0.24 3.2 0.1
120 1,000 700 0.15 2.5 1,000 500 0.15 1.6 1,000 480 0.24 3.2 0.05
140 900 600 0.15 2 900 400 0.1 1.6 900 440 0.24 3.2 0.05
160 700 500 0.1 2 700 400 0.1 1.6 700 380 0.24 3.2 0.05
55 2,400 2,000 0.5 4.2 1,500 630 0.3 1.6 2,400 1,350 0.3 4 0.2
80 1,900 1,900 0.47 4 1,500 630 0.3 1.6 1,900 1,100 0.3 4 0.15
16 R3 920 0.5° 1,600 1,700 0.4 3.4 1,500 630 0.3 1.6 1,600 900 0.3 4 0.1
105 1,400 1,300 0.29 3.3 1,400 580 0.28 1.6 1,400 800 0.3 4 0.07
120 1,000 850 0.2 3.2 1,000 450 0.2 1.6 1,000 600 0.3 4 0.05
70 1,900 2,000 0.5 5.5 1,200 500 0.3 1.6 1,900 1,550 0.42 5.5 0.2
920 1,500 1,900 0.47 5.3 1,200 500 0.3 1.6 1,500 1,200 0.42 5.5 0.15
20 R3 110 0.5° 1,300 1,700 0.42 4.2 1,200 500 0.3 1.6 1,300 1,050 0.42 5.5 0.1
130 1,100 1,300 0.31 3.8 1,100 450 0.3 1.6 1,100 900 0.42 5.5 0.07
150 760 870 0.25 34 760 350 0.23 1.6 760 600 0.42 5.5 0.05

. The above mentioned conditions according to projection lengths are intended as general guidelines for reference only. Adjustments should be made based on actual
milling conditions.

Use arigid and precise machine and holder.

Tool vibrations should be kept at a minimum level for maximum accuracy.

Under general machining condition, air-blow cutting method is recommended.

In the case of linear machining, do not use the ae value, instead refer to the ap value.

More stable high-feed machining in the corners can be attained by setting an R insertion or deceleration on the CAM or machine side.

When cutting load fluctuates (in the corners, etc.) or when high precision is required, be sure to control the rotational speed.

When cutting at greater than the recommended cutting angle, reduce the feed.

When the depth of cut is less than the specified amount as listed above, the feed rate can be increased up to 150%.

When the depth of cut is greater than the specified amount as listed above, the feed rate can be reduced by no more than 60% to ensure stable milling.
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PHX'LN'CRE Wﬁ']%ﬁﬁiﬁﬁ Cutting Conditions

U D BHDEI Lib Groove Miling mem ||
I b= Slotting EFS5FTEY contour offset ContourLine Finishing
Horrera CENA1. STAVAX, HPM38, SKD6]
42 ~55HRC
ne | o | orE [lalit L D oas | soEs | RO
b w (min) (mm/min) ap ae (min’) (mm/min) ap ae (min’) (mm/min) ae
2 18,000 720 0.02 0.2 18,000 930 0.02 0.2 18,000 1,150 0.015
4 18,000 720 0.02 0.2 18,000 930 0.02 0.2 18,000 1,150 0.015
08 o1 6 18,000 720 0.02 0.2 18,000 930 0.02 0.2 18,000 1,150 0.015
8 15,000 540 0.013 0.2 15,000 630 0.013 0.2 16,000 700 0.013
4 18,000 830 0.03 0.23 18,000 880 0.03 0.23 18,000 1,440 0.015
6 18,000 830 0.024 0.23 18,000 880 0.024 0.23 18,000 1,440 0.015
1 0.1 8 15,000 750 0.013 0.23 15,000 800 0.013 0.23 15,000 1,200 0.015
10 12,000 300 0.007 0.2 12,000 400 0.007 0.2 12,000 960 0.015
12 10,500 220 0.006 0.18 10,500 288 0.006 0.18 10,500 840 0.015
4 18,000 830 0.03 0.23 18,000 880 0.03 0.23 18,000 1,440 0.018
6 18,000 830 0.024 0.23 18,000 880 0.024 0.23 18,000 1,440 0.018
1 0.2 8 15,000 750 0.013 0.23 15,000 800 0.013 0.23 15,000 1,200 0.018
10 12,000 300 0.007 0.2 12,000 400 0.007 0.2 12,000 960 0.018
12 10,500 220 0.006 0.18 10,500 290 0.006 0.18 10,500 840 0.018
4 18,000 830 0.03 0.23 18,000 1,000 0.03 0.23 18,000 1,440 0.022
! 03 6 18,000 830 0.024 0.23 18,000 890 0.024 0.23 18,000 1,440 0.022
4 16,000 1,230 0.03 0.34 16,000 1,300 0.03 0.34 18,000 1,620 0.015
1.5 0.1 8 16,000 1,230 0.026 0.34 16,000 1,300 0.026 0.34 18,000 1,620 0.015
12 10,000 480 0.013 0.3 10,000 750 0.013 0.3 10,000 900 0.015
4 16,000 1,230 0.03 0.34 16,000 1,300 0.03 0.34 18,000 1,620 0.018
1.5 0.2 6 16,000 1,230 0.029 0.34 16,000 1,300 0.029 0.34 18,000 1,620 0.018
8 16,000 1,230 | 0.026 0.34 16,000 1,300 | 0.026 0.34 18,000 1,620 0.018
8 12,000 1,300 0.03 0.46 12,000 1,760 0.03 0.46 18,000 1,620 0.015
) 04 10 12,000 1,200 | 0.03 0.46 12,000 1,620 | 0.03 0.46 15,000 1,350 0.015
12 12,000 1,150 | 0.024 0.46 12,000 1,320 | 0.024 0.46 13,000 1,170 0.015
16 7,600 780 | 0.012 0.46 7,600 750 | 0.012 0.46 7,000 630 0.015
8 12,000 1,300 0.05 0.46 12,000 1,620 0.05 0.46 18,000 1,620 0.022
2 03 12 12,000 1,150 | 0.04 0.46 12,000 1320 | 0.04 0.46 13,000 1,170 0.022
6 12,000 1,300 0.08 0.45 12,000 1,760 0.08 0.45 18,000 1,620 0.025
8 12,000 1,300 0.075 0.45 12,000 1,760 0.075 0.45 18,000 1,620 0.025
2 0> 10 12,000 1,200 0.07 0.45 12,000 1,620 0.07 0.45 15,000 1,350 0.025
12 12,000 1,150 0.06 0.45 12,000 1,320 0.06 0.45 13,000 1,170 0.025
3 0.3 12 8,000 1,200 0.046 0.7 8,000 1,400 0.046 0.7 13,000 1,170 0.022
1. IR, FmE, LRI, D— 2 RISHEDERRRICKD  BEnRE. EDFE, 1. Adjust the speed, feed, and depth of cut in according to the operating conditions,
PBARS =BT TS, including the machining shape, machine and, holder rigidity, and workholding force.
2. CERRE. XD REDHIEREC K > TENSHVES(E, BERRE. XD REZR ULLET 2. If the speed and feed rates cannot be increased due to equipment capability, operate
TIFTTEATEL, by reducing the speed and feed rates at the same ratio.
3. BULWIHIREEL EDRE (S TEOEECITREZEETFRREEDE T, HEITIH 3. High cutting speeds and feed rates can cause wear and/or reduce machining
UGEDREZRFTTHERTEL, precision. Therefore, please reduce the feed as needed.
4. MITRARIC K D THITESHCOU O HRE T DIHE(E FARORUVAHEEDREEED 5. 4. Chattering may occur depending on the shape of the part, which can damages.
EERERE &IX D #E = UHET NI CRET L. Reduce the speed and feed rate at the same ratio to avoid chattering.

v

5. {58, FEHI TSR CENCERMIZE SERA TS L, . For precise, detailed machining, use a dedicated machine that operates less
6. ITRsIE TEXSEDIRINZ0.005mm LU FITHIZ TTERTEL, chattering.

7. HFNTORRERNTZT 158, BERRE. XD RE(E2 % LRICAET RS, 6. Keep the runout at the tip of the end mill below 0.005mm.
8. FHEZ EFBIBE(E. HMDIRENDINEWBERE CEER U, XD REIC K DD T LD 7. To perform finish machining with a high level of efficiency, keep the speed and feed
BT SIEVK SITITREL, rates below 2 times.
9. TEO—F#ZECHIEAARDML EIFMTZITIHBSE MTE Y F (AhRTI\A beE 8. To finish a flat surface, vemain speed range in a minimal amount of equipment
RBUR) ZZEZ TTERATEL, vibration and feed rate not causing the equipment to wobble.
10 {BRHAHAEEF, 0.3 ~ 0.5° ZBRICEREZ LT RS, 9. To finish machining a curved surface using the corner radius of the tool, operate by
11, YFARE HEIHIRER KX DINEVISE XD REZRA 1 5 0% ZERISGERELTINTD changing the machining pitch.
AlgEC . 10. Set the inclined cut angle between approximately 0.3° to 0.5°
12. YRARE HIHIRHR K D KELEBIHE(E. FTRA 6 0%ITHET $FE CRE LICTH 11. When the depth of cut is less than the specified amount as listed above, the feed
AIRETY . rate can be increased up to 150%.

12. When the depth of cut is greater than the specified amount as listed above, the
feed rate can be reduced by no more than 60% to ensure stable milling.
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PHX-DBT/PHX-PC-DBT WIRISRAFEEER Cutting conditions

ll*ﬁl”;j Eﬁggﬁﬂyb%1¢ S ; = - [06) D}IH%U*FF Vibration control conditions
~40HRC RUAEEEH RO BT R t EF T SRA
sl High feed roughing of 38 ~53HRC ~53HRC ~B55HRC
*ﬁﬁ]ﬁ free-cutting materials Semi-roughing in high toughness Machining Conditions For Slotti Machining Conditions For Finishing
Work Material mold materials achining Con itions For ottmg lachining Con itions For Finis| ing
Eﬁlgﬁm * 7Ul \— I‘“yﬁm Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DH s DHsksk - DACsk3k SKT4 - SKD61 - NAK8O - HPM1 - DH#*= | SKT4 - SKD61 - NAK8O - HPM1 - DH 3k
B mamsare o) TRASM) | mgge sensme| TRARE(MM) | mea xpiey) T2ARS (mm) JoEE T R LR TIPS
RE EEEE :}Mg? Speed - Depth of Cut Speed Fesdl Depth of Cut Speed el Depth of Cut Speed e Depth of Cut (mm)
fﬂ?'{;f (min) | (mm/min)|  ap Pf (min”)  |(mm/min)|  ap Pf (min”)  |(mm/min)|  ap Pf (min")  (mm/min)  @p Pf  Clearance
6 18,000 | 1,000 | 0.05 0.16 (18,000 900 | 0.05 0.16 | 18,000 280 | 0.007 | 0.03 | 18,000| 1,200 | 0.03 0.03 0.05
10 16,000 800 | 0.04 0.16 | 16,000 800 | 0.04 0.16 | 16,000 120 | 0.003 | 0.3 16,000 1,000 | 0.03 0.03 0.03
15 8,000 420 | 0.03 0.16 8,000 420 | 0.03 0.16 - - - - 8,000 500 | 0.03 0.03 0.03
20 6,000 300 | 0.02 0.12 | 6,000 300 | 0.02 | 0.12 - = = = 6,000/ 380 | 0.03 | 0.03 | 0.03
25 6,000 130 | 0.02 0.08 6,000 130 | 0.02 0.08 - - - - 6,000 350 | 0.03 0.03 0.03
R0.5 0.3
30 6,000 90 | 0.01 0.05 6,000 90 | 0.01 0.05 - - - - 6,000 250 | 0.03 0.03 0.03
35 6,000 90 | 0.01 0.05 6,000 90 | 0.01 0.05 - - - - 6,000 250 | 0.03 0.03 0.03
40 4,800 45 | 0.007 | 0.02 4,800 45 | 0.007 | 0.02 - - - - 4,800 140 | 0.03 0.03 0.03
50 4,800 45 | 0.007 | 0.02 4,800 45 | 0.007 | 0.02 - - - - 4,800 140 | 0.03 0.03 0.03
60 4,800 30 [ 0.005| 0.015( 4,800 30 | 0.005| 0.015 = = = - 4,800 90 | 0.03 0.03 0.03
6 18,000 | 1,500 | 0.1 0.3 16,000 | 1,300 | 0.1 0.3 16,000 650 | 0.07 0.15 [ 18,000 1,100 | 0.04 0.04 0.05
10 15,000 | 1,100 | 0.06 0.25 | 15,000 950 | 0.06 | 0.25 |15000| 320 | 0.01 0.1 15,000 900 | 0.04 | 0.04 | 0.03
16 7,500 230 | 0.02 0.2 7,500 200 | 0.02 0.2 7,500 300 | 0.007 | 0.05 7,500 450 | 0.04 0.04 0.03
20 5,300 130 | 0.02 0.2 5,300 130 | 0.02 0.2 6,300 200 | 0.007 | 0.05 5,300 250 | 0.04 0.04 0.03
R0.75 0.3°
25 5,300 130 | 0.02 0.2 5,300 130 | 0.02 0.2 - - - - 5,300 250 | 0.04 0.04 0.03
30 4,200 60 | 0.01 0.15 4,200 60 | 0.01 0.15 - - - - 4,200 100 | 0.04 0.04 0.03
40 4,200 60 | 0.01 0.15 4,200 60 | 0.01 0.15 - - - - 4,200 100 | 0.04 0.03 0.02
50 4,200 60 | 0.01 0.15 4,200 60 | 0.01 0.15 - - - - 4,200 100 | 0.04 0.03 0.02
1. LEEDORHUERIFHAHFERTY. REDINIRACEDETRE TSV, 1. The above mentioned conditions according to projection lengths are
2. RO.5 ~ R2BFCIIMFERETOET CF vvF /I U TERHEUNMNTIRHETT, intended as general guidelines for reference only. Adjustments should be
3. . TV ERIEOSVLBDZESHERTEL, made based on actual milling conditions.
4. TEOIRNBEZ R/ RICHIZTTERATEL. 2. For 0.5R-2.5R, the machining conditions are based on chucking the tool
5. EERNIZTSHBEIR. PIOREZERAEFIC.apOHEZSEICTERATEL, up to the base of the neck.
6. CAMPHHAITI—FEBORBAD UK IFHRZRET D ET, FOREUVCEEDIMNINARELEDF T, 3. Use arigid and precise machine and holder.
7. J—FBEEEENEE T RIS O TREEEERSNZISE(C(E. EIHREFINZ TTERATEL. 4, Tool vibrations should be kept at a minimum level for maximum accuracy.
8. HEREFWHAHFAEL ETNTENZBEICE XDREZ FFCSERATEL. 5. In the case of linear machining, do not use the Pf value, instead refer to
9. tHAREHEIHIRMHRIDNEVEE EDREZRKA150%ZBRICHELUTINTHARETY, the ap value.
10. PBARE DWIHIRHRKIDOKELEDIHEIF. RAB 0%|CRIER YT HE CRELIMIHHRETT, 6. More stable high-feed machining in the corners can be attained by setting

an Rinsertion or deceleration on the CAM or machine side.
Y 7. When cutting load fluctuates (in the corners, etc.) or when high precision
W | @ is required, be sure to control the rotational speed.
7 P? VZ 8. When cutting at greater than the recommended cutting angle, reduce the feed.

9. When the depth of cut is less than the specified amount as listed above,

- — = —— — — ?%?ib the feed rate can be increased up to 150%.
QC%/I‘{;:;B?;(F@?;?%Hgﬂ%ﬁ%ﬂ_ﬁ?;—%ﬁﬁ;ﬁiﬁl{gi e 10. When the depth of cut is greater than the specified amount as listed
~BU73Y c - illing of o
F— REBDAE SIS SHIERI & B LROBMNDAEL) S0, 5 materal ?E%ﬁi;h.ﬁ.ffg“ rate can be reduced by no more than 60% to ensure

(HIDFEUHIE/(R) - EIFITID2E (HORD 2 EROERIC) (53T
ERFMIZIBBICLOTUTBOIMMNIIEEZ EIF P ENTEFT,
In comparison to the same tool diameters of radius end mill, ball end mill
machine less material per pass (large corner radius generate cutting resistance |
which tilt ball end mill largely). In order to improve the precision of the ribs,

please separate the contour milling in roughing (correction of unmachined 1T /?
area) and finishing (shown as double lined area in figure on right) procedure.
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PHX-DBT/PHX-PC-DBT WIRISRIFBER Cutting conditions
N FROM |

'&EUH EEE%EHRD%#F U'U' D }[ﬂ%“%ﬁ: Vibration control conditions
~40HRC BUAIEEEN SRBORA BT R t EFINTSRAF
HHIH T e e _~B3HRC ~BSHRC
Ny e gmolgmate?‘vals 9 Machining Conditions For Slotting Machining Conditions For Finishing
SR - TUJ\— R/ Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DH DHsksk - DACsk3% SKT4 - SKD61 - NAK8O - HPM1 - DHk [ SKT4 - SKD61 - NAK8O - HPM1 - DH
| e o URRT (MM |\ mgae e | DARE (MM | Grae o) DRRS (mm) JOEETERE D T S WU T
RE EEE gﬁﬁﬁ Sz Feed Depth of Cut G Feed Depth of Cut e Fecd Depth of Cut o Fecd Depth of Cut (i)
gk (min”) | (mm/min)|  ap Pf (min™) | (mm/min)|  ap Pf (min”)  |(mm/min)|  ap Pf (min")  (mm/min)  ap Pf  Clearance

6 18,000 | 1,600 | 0.2 0.6 15,000 | 1,400 | 0.2 0.4 12,000 600 | 0.15 0.15 15,000 1,800 | 0.06 0.05 0.1
10 12,000 | 1,250 | 0.14 0.4 12,000 | 1,100 | 0.14 0.4 12,000 600 | 0.1 0.05 | 12,000 1,500 | 0.06 0.05 0.07
15 7,800 820 | 0.14 0.4 7,800 780 | 0.14 0.4 7,800 450 | 0.07 0.05 7,800 980 | 0.06 0.05 0.07
20 6,200 650 | 0.13 0.4 6,200 600 | 0.13 0.3 6,200 340 | 0.05 0.05 6,200 600 | 0.06 0.05 0.05
25 4,700 500 | 0.12 0.3 4,700 500 | 0.12 0.3 - - - - 4,700 450 | 0.06 0.05 0.05
R1 30| 0.3°| 3,500 400 | 0.1 0.3 3,500 400 | 0.1 0.3 - - - - 3,500 450 | 0.06 0.05 0.05
35 3,500 400 | 0.07 0.3 3,500 400 | 0.07 0.3 - - - - 3,500 450 | 0.06 0.05 0.03
40 3,500 300 | 0.07 0.25 3,500 300 | 0.07 0.25 = = = = 3,500 450 | 0.06 0.05 0.03
45 3,500 200 | 0.07 0.2 3,500 200 | 0.07 0.2 - - - - 3,500 450 | 0.06 0.05 0.03
50 3,500 150 | 0.06 0.1 3,500 150 | 0.06 0.1 - - - - 3,500 450 | 0.06 0.05 0.03
60 3,500 150 | 0.05 0.1 3,500 150 | 0.05 0.1 - - - - 3,500 450 | 0.06 0.05 0.03

16 10,200 | 1,070 | 0.16 0.5 10,200 | 1,070 | 0.16 0.5 10,200 750 | 0.08 0.07 | 10,200| 1,500 | 0.07 0.06 0.1
20 10,200 920 | 0.16 0.5 10,200 920 | 0.16 0.5 10,200 650 | 0.05 0.05 10,200 1,500 | 0.07 0.06 0.07
30 5,100 460 | 0.12 0.5 5,100 460 | 0.12 0.5 5,100 350 | 0.03 0.03 5,100 700 | 0.07 0.06 0.07
R1.25| 40| 0.3°| 5,100 460 | 0.1 0.4 5,100 460 | 0.1 0.4 - - - - 5,100 700 | 0.07 0.06 0.05
50 2,500 150 | 0.06 0.3 2,500 150 | 0.06 0.3 S - - = 2,500 300 | 0.06 0.05 0.03
60 1,900 110 | 0.04 0.3 1,900 110 | 0.04 0.3 - - - - 1,900 200 | 0.06 0.05 0.03
80 1,900 110 | 0.04 0.3 1,900 110 | 0.04 0.3 - - - - 1,900 200 | 0.06 0.05 0.03

10 12,000 | 1,900 | 0.21 0.5 8,000 | 1,200 | 0.21 0.5 8,000 700 | 0.13 0.1 11,000| 2,050 | 0.09 0.08 0.1
15 10,000 | 1,550 | 0.2 0.5 8,000 | 1,200 | 0.2 0.5 8,000 550 | 0.1 0.1 10,000| 1,900 | 0.09 0.08 0.07
20 7,500 | 1,150 | 0.19 0.5 7,200 | 1,100 | 0.19 0.5 7,200 480 | 0.06 0.07 7,500 1,400 | 0.09 0.08 0.07
25 4,800 750 | 0.19 0.5 4,600 700 | 0.19 0.5 4,600 320 | 0.04 0.05 4,800 900 | 0.09 0.08 0.05
R1S 30 03 4,000 630 | 0.16 0.4 3,400 500 | 0.16 0.4 3,400 240 | 0.02 0.03 3,800 720 | 0.09 0.08 0.03
40 2,800 440 | 0.13 0.4 2,600 400 | 0.13 0.4 - - - - 2,600 500 | 0.09 0.08 0.03
50 2,200 350 | 0.1 0.4 2,200 300 | 0.1 0.4 - - - - 2,200 400 | 0.09 0.08 0.03
60 2,200 350 | 0.07 0.4 2,200 300 | 0.07 0.4 = = = = 2,200 400 | 0.09 0.08 0.03
70 2,100 250 | 0.07 0.4 2,100 210 | 0.07 0.4 - - - - 2,100 270 | 0.09 0.08 0.03
90 2,100 250 | 0.05 0.3 2,100 210 | 0.05 0.3 = = = = 2,100 270 | 0.07 0.06 0.03

LEEDRHUERIFMHFELTY. REROIMTRHICEDE THE TS,

RO.5 ~ R25F CIFMRERETOETCTF v v+ VI U TERHUMIFEETY,
. L RILY FEIEOENBDZETERTE,
TEOIRNBEZ R/ BRICHIZ TTEATEL.

EERINIZTIHBGIF. PIOBEZERALEFIC.apDBEZSECTHERA TV, 7 | a
CAMP#EAREIT I—FERDRBAD UL [FERZRE T D ET, KORELIEEDIMIH TR LD E T, o000+
- BEIHISRHER T B P TEEZERSNDBE(CIE, DERREZHIR TTRATEL, Pf

. HRMESWHAH AR ETNTENZIBEICIE XDREZ NI TSEATEL.

. ABARS DUIBISRERED/NEVEE ZXDEEZRA150%ZBRICHEUTINITEHTEE T,

. PBARE DEIRIREREDARELEDIHEF TRAB 0%ICHIET DECTRELICIIHARETT,

OCOONDOPWN—~

HID#L
R—VIVRIVECEROBAE. [HIEED] SYPATYRILEL |BE
BUT. Iy &/INZ(LAST PITCHHELVIRAR) [CHIFBHIDFE LD (O— Milling of
F— REBOAEE LR DYIEIEHIC £ DT RDBNDGAZL) BV, 57 | remaining
(BIDFEUHIE/\R) -t EIFIMID2E (HORD 2 ERDERIC) 2713 T
EERNIZTDHICLOCTYTEDOIMMIIBEZ LFITENTERT,
In comparison to the same tool diameters of radius end mill, ball end mill .
machine less material per pass (large corner radius generate cutting resistance h
which tilt ball end mill largely). In order to improve the precision of the ribs,
please separate the contour milling in roughing (correction of unmachined ,"?
area) and finishing (shown as double lined area in figure on right) procedure.
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N FROM

-B&EMZ Eﬁ'é%ﬁm’g%f# _ UUDHH%‘J%# Vibration control conditions
~40HRC RUAEEIH RO BT R t b FIITSRA
A A o oHRC | ~B3HRC  ~B5HRC
it ghing In hign & achining Conditions For Slotting Machining Conditions For Finishing
SR - TUI\— R/ Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DH*x DHsksk - DACsk% SKT4 - SKD61 - NAK8O - HPM1 - DH#*3 | SKT4 - SKD61 - NAK8O - HPM1 - DH**
EERE Eoge| DART(MM) | Grae o DRARSMM) | G eng| DR (mm) FOEETEE B T SRR
RE Speed el Depth of Cut Speed Fesdl Depth of Cut Speed el Depth of Cut Speed e Depth of Cut (mm)
(min™) | (mm/min)|  ap Pf (min”)  |(mm/min)|  ap Pf (min)  |(mm/min)|  ap Pf (min")  (mm/min)  ap Pf  Clearance
7,280 | 1,310 | 0.22 0.5 6,370 960 | 0.22 0.5 6,370 570 0.08 0.07 8,190| 1,720 | 0.1 0.09 0.08
30 4,550 820 | 0.18 0.5 3,640 550 | 0.18 0.5 3,640 330 0.02 0.03 5,000 1,050 | 0.1 0.09 0.03
40 3,180 570 | 0.13 0.5 2,730 410 | 0.13 0.5 - - - - 2,730 570 | 0.1 0.09 0.04
R1.75 50| 0.5°| 2,730 500 | 0.1 0.4 2,280 340 | 0.1 0.4 - - - - 2,280 480 | 0.1 0.08 0.03
60 2,280 410 | 0.07 0.4 2,280 340 | 0.07 0.4 - - - - 2,280 480 | 0.1 0.08 0.03
80 1,820 330 | 0.06 0.3 1,820 270 | 0.06 0.3 - - - - 1,820 380 | 0.1 0.07 0.03
100 1,820 330 | 0.06 0.3 1,820 270 | 0.06 0.3 - - - - 1,820 380 | 0.1 0.07 0.03
10 9,600 | 2,000 | 03 0.6 6,000 | 1,250 | 0.3 0.6 6,000 800 | 0.15 0.1 9,500 2,400 | 0.12 0.1 0.1
15 9,300 | 1,900 | 0.27 0.6 6,000 | 1,200 | 0.27 0.6 6,000 800 | 0.12 0.1 9,000 2,250 | 0.12 0.1 0.1
20 7,600 | 1,550 | 0.25 0.6 6,000 | 1,150 | 0.25 0.6 6,000 700 | 0.1 0.07 8,200 2,050 | 0.12 0.1 0.1
25 6,100 | 1,250 | 0.23 0.6 5,500 | 1,100 | 0.23 0.6 5,500 450 | 0.05 0.07 5,500 1,350 | 0.12 0.1 0.07
30 5,000 | 1,050 | 0.2 0.6 4,500 800 | 0.2 0.6 4,500 350 | 0.03 0.05 4,500| 1,100 | 0.12 0.1 0.07
35 3,600 750 | 0.16 0.5 3,600 650 | 0.16 0.5 3,600 280 | 0.01 0.03 3,600 900 | 0.12 0.1 0.05
40 3,000 630 | 0.12 0.5 3,000 550 | 0.12 0.5 3,000 150 | 0.007 | 0.01 3,000 750 | 0.12 0.1 0.05
R2 45 | 0.5°| 2,700 550 | 0.1 0.4 2,700 500 | 0.1 0.4 - - - - 2,700 680 | 0.12 0.1 0.03
50 2,500 520 | 0.1 0.4 2,500 450 | 0.1 0.4 - - - - 2,500 630 | 0.12 0.1 0.03
60 2,100 430 | 0.08 0.4 2,100 400 | 0.08 0.4 S - - - 2,100 530 | 0.12 0.1 0.03
70 1,600 240 | 0.08 0.4 1,600 220 | 0.08 0.4 - - - - 1,600 280 | 0.12 0.1 0.03
20 1,600 240 | 0.08 0.4 1,600 220 | 0.08 0.4 = = = = 1,600 280 | 0.12 0.1 0.03
100 1,600 240 | 0.07 0.3 1,600 220 | 0.07 0.3 - - - - 1,600 280 | 0.1 0.08 0.03
120 1,200 140 | 0.05 0.3 1,200 130 | 0.05 0.3 = = = = 1,200 170 | 0.1 0.08 0.03
150 1,200 140 | 0.05 0.3 1,200 130 | 0.05 03 - - - - 1,200 170 | 0.1 0.08 0.03
10 7,700 | 1,900 | 0.35 0.8 4,800 | 1,100 | 0.35 0.8 4,800 900 | 0.2 0.1 7,700 2,400 | 0.15 1.2 0.1
15 7,700 | 1,900 | 0.3 0.8 4,800 | 1,000 | 0.3 0.8 4,800 850 | 0.16 0.1 6,100 1,900 | 0.15 1.2 0.1
20 7,700 | 1,800 | 0.3 0.8 4,800 950 | 0.3 0.8 4,800 700 | 0.12 0.07 6,100 1,900 | 0.15 1.2 0.1
25 5,100 | 1,300 | 0.25 0.8 4,800 900 | 0.25 0.8 4,800 650 | 0.06 0.05 5,100| 1,600 | 0.15 1.2 0.07
30 i 5,100 | 1,200 | 0.2 0.6 4,800 850 | 0.2 0.6 4,800 500 | 0.03 0.05 5,100| 1,600 | 0.15 1.2 0.07
23 35 03 4,400 | 1,100 | 0.14 0.6 4,400 750 | 0.14 0.6 4,400 400 | 0.015 | 0.03 4,400| 1,350 | 0.15 1.2 0.05
40 3,100 750 | 0.1 0.6 3,100 650 | 0.1 0.6 3,100 260 | 0.007 | 0.03 3,100 950 | 0.15 1.2 0.05
60 2,200 430 | 0.1 0.6 2,200 400 | 0.08 0.5 - - - - 2,200 600 | 0.15 1.2 0.05
80 1,600 250 | 0.1 0.5 1,600 240 | 0.08 0.5 - - - - 1,600 430 | 0.15 1.2 0.05
920 1,600 250 | 0.1 0.5 1,600 240 | 0.08 0.5 - - - - 1,600 430 | 0.15 1.2 0.05

1. The above mentioned conditions according to projection lengths are intended as general guidelines for reference only. Adjustments should be made based on actual
milling conditions.

2. For 0.5R-2.5R, the machining conditions are based on chucking the tool up to the base of the neck.

3. Use arigid and precise machine and holder.

4. Tool vibrations should be kept at a minimum level for maximum accuracy.

5. In the case of linear machining, do not use the Pf value, instead refer to the ap value.

6. More stable high-feed machining in the corners can be attained by setting an Rinsertion or deceleration on the CAM or machine side.

7. When cutting load fluctuates (in the corners, etc.) or when high precision is required, be sure to control the rotational speed.

8. When cutting at greater than the recommended cutting angle, reduce the feed.

9. When the depth of cut is less than the specified amount as listed above, the feed rate can be increased up to 150%.
10. When the depth of cut is greater than the specified amount as listed above, the feed rate can be reduced by no more than 60% to ensure stable milling.

posid (50)
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PHX-DBT/PHX-PC-DBT WIRISRIFBER Cutting conditions
N FROM |

'&EUH EEE%EHRD%#F U'U' D }[ﬂ%“%ﬁ: Vibration control conditions
~40HRC BUAIEEEN SRIORA BT R t EFINTSRA
HHIH T e e _~B3HRC ~BSHRC
e gmoldgmate?‘vals 9 Machining Conditions For Slotting Machining Conditions For Finishing
SR - TUJ\— R/ Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DH DHsksk - DACsk3% SKT4 - SKD61 - NAK8O - HPM1 - DHk [ SKT4 - SKD61 - NAK8O - HPM1 - DH
R e o DRRT (MM g xogpe| DARE (M) | Grae o) DRRS (mm) JOEEETERE O T S WU T
RE EEE gﬁ{?ﬁ Sz Feed Depth of Cut G Feed Depth of Cut e Feed Depth of Cut o Fecd Depth of Cut (i)
gk (min”) | (mm/min)|  ap Pf (min™) | (mm/min)|  ap Pf min”)  |(mm/min)|  ap Pf (min")  (mm/min)  ap Pf  Clearance

24 6,400 | 1,900 | 0.43 1.2 4,000 | 1,200 | 0.3 1 4,000 900 | 0.3 0.1 6,500 1,950 | 0.18 0.16 0.1

30 5,100 | 1,500 | 0.34 1.2 4,000 | 1,150 | 0.3 1 4,000 900 | 0.25 0.1 5,100 1,950 | 0.18 0.16 0.1
36 4,200 | 1,250 | 0.38 1.2 4,000 | 1,100 | 0.3 1 4,000 750 | 0.2 0.07 4,200 1,580 | 0.18 0.16 0.07
42 3,700 | 1,050 | 0.2 0.9 3,700 | 1,000 | 0.2 1 3,700 500 | 0.15 0.05 3,700 1,400 | 0.18 0.16 0.07
48 3,600 750 | 0.15 0.9 2,600 700 | 0.15 0.8 2,600 400 | 0.1 0.03 2,600 980 | 0.18 0.16 0.05
R3 54| 0.5°| 2,100 630 | 0.1 0.8 2,100 600 | 0.1 0.8 2,100 240 | 0.05 0.03 2,100 800 | 0.18 0.16 0.05
66 1,900 550 | 0.08 0.7 1,900 500 | 0.08 0.7 - - - - 1,900 700 | 0.18 0.16 0.03
80 1,700 450 | 0.08 0.6 1,700 400 | 0.08 0.6 - - - - 1,700 650 | 0.18 0.16 0.03
920 1,600 380 | 0.08 0.6 1,600 380 | 0.08 0.6 = = = = 1,600 580 | 0.18 0.16 0.03
120 1,300 280 | 0.08 0.5 1,300 280 | 0.07 0.4 - - - - 1,300 460 | 0.15 0.13 0.03
150 1,300 280 | 0.08 0.5 1,300 280 | 0.07 0.4 - - - - 1,300 460 | 0.15 0.13 0.03

30 4,800 | 2,300 | 045 1.5 3,000 | 1,260 | 0.3 1.5 3,000 1,050 | 0.3 0.15 4,800 2,400 | 0.24 0.21 0.1

40 3,800 | 1,800 | 0.38 1.3 3,000 | 1,200 | 0.3 1.3 3,000/ 1,050 | 0.3 0.1 3,800 1,900 | 0.24 0.21 0.1
48 3,200 | 1,500 | 0.28 1.2 3,000 | 1,100 | 0.25 1.2 3,000 900 | 0.25 0.1 3,200 1,600 | 0.24 0.21 0.07
56 2,700 | 1,300 | 0.2 1.1 2,700 | 1,000 | 0.2 1.1 2,700 800 | 0.2 0.07 2,700| 1,350 | 0.24 0.21 0.07
R4 64 | 0.5°| 1,900 900 | 0.2 1 1,900 700 | 0.17 1 1,900 500 | 0.17 0.07 1,900 950 | 0.24 0.21 0.05
80 1,500 700 | 0.15 0.8 1,500 550 | 0.14 0.8 S - - = 1,500 750 | 0.24 0.21 0.03
920 1,400 670 | 0.15 0.8 1,400 500 | 0.12 0.8 - - - - 1,400 700 | 0.24 0.21 0.03
100 1,200 600 | 0.15 0.8 1,200 400 | 0.1 0.8 - - - - 1,200 600 | 0.24 0.21 0.03
120 1,000 500 | 0.1 0.7 1,000 350 | 0.07 0.7 - - - - 1,000 500 | 0.24 0.21 0.03

35 3,800 | 2,300 | 0.65 1.8 2,400 | 1,000 | 0.4 1.6 2,400 850 | 0.4 0.15 3,800| 2,400 | 0.3 0.27 0.1

50 3,100 | 1,900 | 0.55 1.8 2,400 | 1,000 | 0.3 1.6 2,400 850 | 0.3 0.15 3,100 1,950 | 0.3 0.27 0.1

60 2,500 | 1,500 | 0.46 1.6 2,400 | 1,000 | 0.3 1.5 2,400 850 | 0.3 0.1 2,500 1,550 | 0.3 0.27 0.1
70 2,200 | 1,300 | 0.34 1.6 2,200 900 | 0.3 1.5 2,200 800 | 0.3 0.1 2,200 1,350 | 0.3 0.27 0.07
R5 80 | 0.5°| 1,500 800 | 0.24 1.6 1,500 600 | 0.2 1.5 1,500 600 | 0.2 0.07 1,500 950 | 03 0.27 0.07
100 1,200 600 | 0.15 1.5 1,200 500 | 0.12 1.5 1,200 500 | 0.12 0.07 1,200 750 | 03 0.27 0.05
120 1,050 500 | 0.1 1.3 1,000 400 | 0.1 1.3 - - - - 1,050 650 | 0.3 0.27 0.05
140 850 400 | 0.07 1.3 800 350 | 0.07 1.3 - - - - 850 500 | 03 0.27 0.03
160 700 320 | 0.07 1 700 300 | 0.07 1 = = = = 700 450 | 0.3 0.27 0.03

LEREDORBUEFIFRMHFER T, REDITRAGICEDETRE L.

RO.5 ~ R25X TIFMRERETDETTF v+ VI U TERHUMIRSTY,
. L RV FEIEOENBDZTERTE,

. TEORNMBEZ &/ BRICHIZ TTERTEL,

. EERNIZGSBAR. PIOMEEEAE TIC. ApOHEESEICTRATE . 7 | a
. CAMPRBRAIT I—+ BORFAL L BHEERET LT, SORELLAEDNINARELEOET, AN
I—F BEHEHIEHT DHA I EEEEREN DB, EIRRE N CTTEA T, Pt

| ESESHDAGBE TN TANBIBAICE, XOEEE FFCTREA T,

. DR DIHIRAREDNE EE, XOREERA50% % BRICEELTNTHAMETT.

| SRARSHBIRHRIOAE <D BA. BAB 0%ITHES 2HCRELNMIAFRETT.

DOOUDTTANWN —

HIb%L
R—IVIV RV ZESHERADEE. [BIERD] SYTFAIVRIILEL LBE
BUT. By &ICZ(LAST PITCHHELVIRAR) [CBIFBHIDFEULD(D— Milling of
F— REBOAZE |- K DHIBHESIC £ T EDENDAZEL) B, 5 {|remaining
(HIDFEUMIE/\R) - EIFMIO2E (HFDORD 2 ERDERIC) [CH1FT
ERBNIZYDRICLOTYTEDOIMMIIBEZ LFPIENTERT,
In comparison to the same tool diameters of radius end mill, ball end mill .
machine less material per pass (large corner radius generate cutting resistance £
which tilt ball end mill largely). In order to improve the precision of the ribs,
please separate the contour milling in roughing (correction of unmachined ,’?
area) and finishing (shown as double lined area in figure on right) procedure.
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N FROM

REI SEERERD R4 U U DIMFIZRAS vibration control conditions
CAOHRC | | BUAESEH fRmb ; :
~40HRC = L BN R ft E(FINTSRE
w High feed roughing of 38 ~53HRC ~53HRC ~B55HRC
*ﬁﬁuﬁ free-cutting materials Semi-roughing in high toughness - - ) i - AN
Work Material e Machining Conditions For Slotting Machining Conditions For Finishing
Eﬁ]gﬁm * 7')/ \— FV&M Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DHs DHsksk - DAC3* SKT4 - SKD61 - NAK8O - HPM1 - DH*3 |  SKT4 - SKD61 - NAK8O - HPM1 - DH3k
B0 | mam xosmnr| AARS(M) mgge g | WRRS M) | e sensge) T2ARS(mm) o R LU
RE EIE :}Mg? Speed e Depth of Cut Speed Fesdl Depth of Cut Speed el Depth of Cut Speed e Depth of Cut (mm)
fu”mqgmrqff (min) | (mm/min)|  ap Pf (min”)  |(mm/min)|  ap Pf (min)  |(mm/min)|  ap Pf (min")  (mm/min)  @p Pf  Clearance
45 3,200 | 1,700 | 0.8 2 2,000 800 | 0.8 1.8 2,000 800 | 0.6 0.15 3,200| 2,400 | 0.36 0.32 0.15
60 2,500 | 1,300 | 0.65 2 2,000 800 | 0.65 1.8 2,000 800 | 0.5 0.15 2,500| 1,900 | 0.36 0.32 0.15
70 2,100 | 1,100 | 0.57 2 2,000 800 | 0.57 1.8 2,000 800 | 0.5 0.1 2,100| 1,600 | 0.36 0.32 0.1
85 1,800 950 | 0.42 1.8 1,500 600 | 0.42 17 1,500 600 | 0.4 0.1 1,800| 1,350 | 0.36 0.32 0.1
R6 0.5°
100 1,300 690 | 0.3 1.8 1,200 500 | 03 1.7 1,200 500 | 0.3 0.1 1,300 980 | 0.36 0.32 0.1
120 1,000 530 | 0.25 1.5 1,000 420 | 0.25 15 - - - - 1,000 750 | 0.36 0.32 0.05
140 900 470 | 0.2 1.5 900 380 | 0.2 15 - - - - 900 680 | 0.36 0.32 0.05
160 700 370 | 0.15 13 700 300 | 0.15 13 - - - - 700 530 | 036 0.32 0.05
55 2,400 | 1,600 | 1 22 1,500 600 | 1 1.8 1,500 600 | 0.8 0.15 2,400| 2,400 | 048 0.4 0.2
80 1,900 | 1,250 | 0.9 22 1,500 600 | 0.9 1.8 1,500 600 | 0.8 0.15 1,900| 1,900 | 0.48 04 0.15
90 1,600 | 1,050 | 0.75 22 1,500 600 | 0.75 1.8 1,500 600 | 0.7 0.1 1,600| 1,600 | 0.48 0.4 0.1
R8 0.5°
105 1,400 900 | 0.55 2 1,400 570 | 0.55 1.7 1,400 570 | 0.5 0.07 1,400| 1,400 | 0.48 0.4 0.07
120 1,000 650 | 0.4 2 1,000 420 | 04 1.7 1,000 420 | 04 0.05 1,000| 1,000 | 0.48 0.4 0.05
150 800 500 | 0.4 2 800 340 | 04 1.7 800 340 | 04 0.05 800 720 | 0.48 0.4 0.05
70 1,900 | 1,500 | 1.2 3.6 1,200 500 | 1.2 1.8 1,200 500 | 0.8 0.15 1,900| 2,400 | 0.6 0.5 0.2
90 1,500 | 1,200 | 1.1 3.6 1,200 500 | 1.1 1.8 1,200 500 | 0.8 0.15 1,500| 1,900 | 0.6 0.5 0.15
R10 (110 |0.5°| 1,300 | 1,000 | 0.9 35 1,200 500 | 0.9 1.8 1,200 500 | 0.8 0.1 1,300| 1,600 | 0.6 0.5 0.1
130 1,100 850 | 0.7 34 1,100 450 | 0.7 1.8 1,100 450 | 0.7 0.1 1,100 1,400 | 0.6 0.5 0.07
150 760 600 | 0.5 33 760 320 | 05 1.8 760 320 | 0.5 0.07 760 950 | 0.6 0.5 0.05

1. The above mentioned conditions according to projection lengths are intended as general guidelines for reference only. Adjustments should be made based on actual
milling conditions.

2. For 0.5R-2.5R, the machining conditions are based on chucking the tool up to the base of the neck.

3. Use arigid and precise machine and holder.

4. Tool vibrations should be kept at a minimum level for maximum accuracy.

5.n the case of linear machining, do not use the Pf value, instead refer to the ap value.

6. More stable high-feed machining in the corners can be attained by setting an R insertion or deceleration on the CAM or machine side.

7. When cutting load fluctuates (in the corners, etc.) or when high precision is required, be sure to control the rotational speed.

8. When cutting at greater than the recommended cutting angle, reduce the feed.

9. When the depth of cut is less than the specified amount as listed above, the feed rate can be increased up to 150%.
10. When the depth of cut is greater than the specified amount as listed above, the feed rate can be reduced by no more than 60% to ensure stable milling.
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PHX-LN-DBT

wﬁu%ﬁrgﬁﬁ Cutting Conditions

'|9EE|'|JH —%—ﬁggﬁﬂy D %#F U U D }[I'J%lj%ﬁ: Vibration control conditions
~40HRC BUAMEEM RRIDRM BRI B ft EFINTSRM
L e e ~40~B0OHRC _~BOHRC _~BOHRC
Work Material Semi-roughing in high toughness mold materials Machining conditions for slotting Machining conditions for finishing
EE]E&M M j UI \— X yﬁm Hardened Steel - Prehardened Steel
R T i DH # % - DAC % - SKD61 - SKD11 - Ti-6AI-4V(H) CoCr- SKT4+ NAKBO - HPM 3 - SCM
H208| e xome| TRRE (M) | e o | DRARSMM) | gea o) TARSmm) R R LR
RE EIJE gﬁﬁg Speed s Depth of Cut Speed el Depth of Cut Speed Feedl Depth of Cut Speed Feed Depth of Cut (mm)
[umrgiiné\g min’) | (mm/min)|  ap Pf (min™) | (mm/min)|  ap Pf min)  |(mm/min)|  @p | LastPitch 1 [ENGULSRENGIVAD NS T4 Pf  Clearance
1 18,000/ 1,200 | 0.05 0.14 | 18,000 | 1,000 | 0.05 0.1 18,000 300 0.05 0.05 18,000 700 | 0.018 | 0.018 | 0.03
2 18,000/ 1,000 | 0.04 0.12 18,000 850 | 0.04 0.1 18,000 255 0.04 0.05 18,000 700 | 0.018 | 0.018 | 0.03
R0.3 3 |03 | 18,000 850 | 0.03 0.12 18,000 700 | 0.03 0.08 18,000 210 0.03 0.04 18,000 700 | 0.018 | 0.018 | 0.025
4 18,000 700 | 0.02 0.1 18,000 600 | 0.02 0.08 18,000 180 0.02 0.04 18,000 700 | 0.018 | 0.018 | 0.02
6 18,000 500 | 0.01 0.08 | 16,000 400 | 0.01 0.06 16,000 120 0.01 0.03 16,000 620 | 0.018 | 0.018 | 0.01
4 18,000/ 1,200 | 0.08 0.2 18,000 | 1,100 | 0.07 0.16 18,000 330 0.07 0.07 18,000 900 | 0.03 0.03 0.05
6 18,000/ 1,000 | 0.05 0.16 18,000 900 | 0.05 0.16 18,000 270 0.05 0.07 18,000 900 | 0.03 0.03 0.05
8 16,000 800 | 0.04 0.16 | 16,000 700 | 0.04 0.16 16,000 210 0.04 0.05 16,000 720 | 0.03 0.03 0.03
R0O.5 | 10 | 0.3° | 12,000 650 | 0.04 0.16 10,000 550 | 0.03 0.15 10,000 160 0.03 0.05 12,000 540 | 0.03 0.03 0.03
12 8,000 420 | 0.03 0.15 8,000 420 | 0.03 0.15 = = = = 8,000 360 | 0.03 0.03 0.02
14 7,000 350 | 0.02 0.13 7,000 350 | 0.02 0.13 - - - - 7,000 320 | 0.03 0.03 0.02
16 6,000 260 | 0.01 0.1 6,000 260 | 0.01 0.1 = = = = 6,000 270 | 0.02 0.02 0.01
6 18,000/ 1,500 | 0.1 0.3 16,000 | 1,300 | 0.1 0.23 16,000 390 0.1 0.1 18,000 1,100 | 0.04 0.04 0.05
8 16,000, 1,300 | 0.08 0.3 16,000 | 1,150 | 0.08 0.23 16,000 340 0.08 0.1 16,000 960 | 0.04 0.04 0.05
R0.75| 10 | 0.3° [ 15,000{ 1,100 | 0.06 0.25 15,000 950 | 0.06 0.23 15,000 280 0.06 0.1 15,000 900 | 0.04 0.04 0.03
12 10,000 700 | 0.04 0.2 10,000 600 | 0.03 0.2 10,000 180 0.03 0.1 10,000 600 | 0.04 0.04 0.02
16 7,500 400 | 0.025 0.15 7,500 400 | 0.02 0.15 7,500 120 0.02 0.07 10,000 600 | 0.04 0.04 0.01
6 18,000, 1,600 | 0.2 0.6 15,000 | 1,400 | 0.2 0.3 15,000 420 0.2 0.1 15,000| 1,800 | 0.06 0.05 0.1
8 14,000, 1,400 | 0.18 0.5 14,000 | 1,200 | 0.15 0.3 14,000 360 0.15 0.1 12,000| 1,500 | 0.06 0.05 0.07
10 12,000, 1,250 | 0.16 0.4 12,000 | 1,100 | 0.12 0.3 12,000 330 0.12 0.1 12,000| 1,500 | 0.06 0.05 0.07
12 10,000 1,050 | 0.14 0.4 10,000 900 | 0.1 03 10,000 300 0.1 0.1 10,000| 1,200 | 0.06 0.05 0.07
R1 14 | 0.3° 8,000 850 | 0.12 0.35 8,000 700 | 0.08 0.3 8,000 240 0.08 0.1 8,000 1,000 | 0.06 0.05 0.05
16 7,500 780 | 0.12 0.4 7,500 650 | 0.07 0.25 7,500 260 0.07 0.07 7,500 950 | 0.06 0.05 0.03
18 6,800 700 | 0.1 0.4 6,800 630 | 0.06 0.2 6,800 250 0.06 0.07 6,800 700 | 0.06 0.05 0.03
20 6,200 650 | 0.1 0.4 6,200 600 | 0.05 0.2 6,200 240 0.05 0.05 6,200 600 | 0.06 0.05 0.02
22 6,000 600 | 0.08 0.3 6,000 450 | 0.05 0.15 6,000 180 0.05 0.05 6,000 550 | 0.06 0.05 0.02
12 12,000, 1,700 | 0.3 0.7 8,000 | 1,200 | 0.25 0.5 8,000 480 0.25 0.15 11,000| 2,050 | 0.09 0.08 0.1
R15 16 03’ 10,000, 1,550 | 0.25 0.7 8,000 | 1,200 | 0.2 0.5 8,000 480 0.2 0.15 10,000| 1,900 | 0.09 0.08 0.07
20 7,500f 1,150 | 0.2 0.6 7,200 | 1,100 | 0.2 0.5 7,200 440 0.2 0.15 7,500 | 1,400 | 0.09 0.08 0.07
25 4,800 750 | 0.18 0.6 4,600 700 | 0.18 0.5 4,600 280 0.18 0.15 4,800 900 | 0.09 0.08 0.05
16 9,300{ 1,900 | 0.27 1 6,000 | 1,200 | 0.27 0.8 6,000 480 0.27 0.2 9,000 2,250 | 0.12 0.1 0.1
R2 20 | 0.5° 7,600 1,550 | 0.25 1 6,000 | 1,150 | 0.25 0.8 6,000 450 0.25 0.2 8,200 2,050 | 0.12 0.1 0.1
25 6,100/ 1,250 | 0.23 0.8 5500 | 1,700 | 0.23 0.6 5,500 420 0.23 0.2 5500( 1,350 | 0.12 0.1 0.07
R3 20 05° 8,000| 3,000 | 0.43 1.5 4,000 | 1,200 | 03 1 4,000 480 0.3 0.2 8,000 1,800 | 0.18 0.16 0.1
30 5,100( 1,500 | 0.34 1.2 4,000 | 1,150 | 0.3 1 4,000 480 0.3 0.2 5100| 1,150 | 0.18 0.16 0.07

*1 Last Pitch &3 BVIEL KTy MITRORIESBNOYIEIERIC K DRIFPRVIAHZZR LI

EIED <O DIBEICRET D[RICHE Y FI DERIETT,

1. LEEORHUERIFHIER T . RRDITRHCEDETHET TS,

2. BMRCF v yF VI UITEREUMISHE T,
3. . LY [ FAIEDEVEDZ SER TS,
4. TEDIRNEEZ &/ BRICHIZ CSERTEL,

5. EERINIZTSEEF. PIOMEZERE F(C. apDBEZSEICTHEATE.

6. CAM®HEMMEAIT I—FEDRIFEAD UL [FFERZRET D E T KOREUCEED MIHAREEIED FT

7. I EEIEIEEHEE T HI5E P TEEZEZREINHHE(CE, DERREZINZ TTEATEL.

8. HEERBAGBEL ETITEINDIBEICIE EDREZ I CTTERTEL.

O ABAREDEIHIRER K DINEVISEGEDREZRA 1 5 0% ZBR(CEEL TNTHAHETT.
10. JFARS HWIHISRHR K D X E KIS DI5E(F, A B 0%ITRIEY HECREUIIHERETY

ap

—
A /7770
Pt

1. The “Last Pitch” is the standard final contour pitch value

N

Hw

w

o

calculated based on slotting and pocket milling paths including
runout and overcut caused by lateral cutting forces.

. The above cutting conditions based on overhang length are to be

used as general guideline. Adjustments may be necessary
depending on actual milling condition.

. Overhang cutting conditions based on the effective length of the tool

attached to the holder.
Use arigid and precise machine and holder.

. Tool vibrations should be kept at a minimum level for maximum

accuracy.

. Inthe case of linear machining, do not use the Pf value, instead

refer to the ap value.

. More stable high-feed machining in the corners can be attained by

setting an Rinsertion or deceleration on the CAM or machine side.

_ 7. When cutting load fluctuates (in the corners, etc.) or when high
0L | precision is required, be sure to control the rotational speed.

R—ILIY RS ECERADES. [RIERD) SY7ATY RS VELE HIE 8. When cutting at greater than the recommended cutting angle,
LT, BRIy HICR (LAST PITCHAELREE) ICBIFBEIDFELD (D—F— Millng of reduce the feed.
REBDAEL(CKDETHIRFIC LD TEOENAAZEL) FLIH. 5 (HID | remaining 9. When the depth of cutis less than the specified amount as listed
EURE/NA) -t EFNI020E (FORD2EROEIC) [CH I TESR above, the feed rate can be increased up to 150%.
MIZYREICKOTYUTED [T HBEZLFHIENTERT, | 10. When the depth of cut is greater than the specified amount as
In comparison to the same tool diameters of radius end mill, ball end mill listed above, the feed rate can be reduced by no more than 60%
machine less material per pass (large corner radius generate cutting resistance i/ ! i
which tilt ball end mill largely). In order to improve the precision of the ribs, to ensure stable m'”'ng~
please separate the contour milling in roughing (correction of unmachined ,t‘r?
area) and finishing (shown as double lined area in figure on right) procedure.
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To maximize performance of the Phoenix Series

. Wﬁu%ﬁw%‘rgﬂ How to calculate cutting conditions
HIR A E =R SRICTORE RS LER! | §i| PrxDRR o0xReEmSTHETSES
3 Ex

When you calculate the cutting conditions, it is much more convenient if you use the following equations!

Calculating the PHX-DFR ¢10xR2 with a calculator

I n=EE%E (min1)
fERTR PHX-DFR 10X R2

n=Vc+ 314+ DCX 1,000 %&& =

YIHLREE 39.25m/min (1,250min"")

. Cutting Speed
H Ve = s (m/min) P EDEE | 1,500mm/min (0.4mm/t)
. Fee ! :
— . *D =7
Vc=n X 314 X DC + 1,000 TE70E Ves314-DCX1 000
n=VvVc=—s.14—+ ,
I Vf = #8 (mimin | S3025m/min=314+910x1,000
=1,250min-
¥ [ESSE4
= X X ZEFfpnum er of flute
Vf=n ZEFP fz ZEFP=number of flut | Vc=nx3.14xDC+1,000
e ; =1,250min"'X3.14X $10+1,000

—_ - - *ZEFPIFR#
fZ - Vf . ZEFP ~ N Zere—numberoffute Vf=nXZEFPXfz
=1,250min"X3XX0.4mm/t

=1,500mm/min
FHAATINAMEYI T4—RICHEEBTEL,

HRATIA M EvT T4—RETFESRTEL.  fz=Vf+ZEFP+n
Also take the cusp height and pick feed into account. . =1,500mm/min=+3X-+1,250min""
The cusp height and pick feed are indicated as below. :

=0.4mm/t

. ij’ \4 I‘o* bﬁ (Mmm) The value of cusp height (mm)
[Et&3(]
I h=1271\1k@m)

] {5I| PrX-DBT RS x 100 P 15 0.3mm %
: Y mecamass

EX.  Calculating the PHX-DBT R5x100 with a calculator

: 2
h=R-— Rz_P_fz h=R-— RZ—P_f

: 2
2 : :

5X5 0.15X0.15

=25 =0.0225
E v
q § 25 —0.0225
s R ¢ =24.9775
{J 2 .

AZRTINARh v

Tip Radius 9
Pf Cusp Height(mm) 4/ 24.9775
: =4.99775
vV -

v v 5 — 499775
= 0.00225mm

. m'il'fs1illf”nla)wﬂa§®55 (mm) Approximate depth of cut for semi-finishing and finishing
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it EFOYAHBER R X ap0.13 M LTFOTIAHEER R X ap0.06

Approximate depth of cut for semi-finishing Approximate depth of cut for finishing
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PHX-PC(NYYIV2yT) IU—XDREUVREIRER

Overhang conversion table of the PHX-PC (Pencil Neck) Series

NIV RYy IRRICKDEE T v T7Z, REUVRSELTIRETHRBDEKR T,
TEXRZAVTREULRESZEH U THIREDSEICLTTE L,

The following table is to calculate the new overhang length, since rigidity has been improved with the use of Pencil Neck.
Please use below as a reference for your cutting condition.

[x]

ES A ZRH RS -~ TEXNRER=L/D N RHURE X ES = XA MNU— by oBEDRBURS

Stepl Overhang Length Mill. Diameter Step2 Overhang Length  Percentage Converted overhang length for straight shank

BI)PHX-PC-DBT R3 X 2° X 62.3 T, R UKRE%Z 65mm THIL%Z UIcHE (FRHEBS) Ex.) PHX-PC-DBT R3 X 2° X 62.3, milling with an overhang of 65mm

SR (RBHEURS:65mm) ~ (TEFE:¢06)=10.83D = #11D TExh5[11D 0D 2°] DEIE (63.8%) =R

Step1 Overhang Length Mill. Diameter Approximately 11D : confirm the percentage from the below table *11D and 2°"(63.8%)
SN (REURS:65mm) X (816§:63.8%)=41.47mm = XhL—by vV IBRETREURS 45mm OYIEIRHEZESEICH
Step2 Overhang Length Percentage Based on this straight shank conversion, the overhang is calculated to be 45 mm. Please refer to it as the new cutting condition

RYUVVRYIEFESTEILKD T, BELES 65mm TH. R hL— by v o0 45mm BLOfIss el enwsk, fIIEDTER wrxv.

By utilizing the Pencil Neck, even if the overhang is 65 mm, the milling condition can be set equivalent to a 45mm straight shank tool while keeping the same rigidity.

3) LR TESAFTORIMZSELEIETY . RRICEATDNILY. BEORIECK > THETEL,

Note: The above percentages are calculated based on the rigidity of the tool only. Please make necessary adjustments based on the conditions of your tool holder and machining center.

BEER RiHUED
fective
| e — 3D | 4D | 5D | 6D | 7D | 8D | 9D | 10D | 11D | 12D | 13D | 14D | 15D | 16D | 20D
F—I A
on
0.5° 99.7% | 98.3% | 96.6% | 95.2% | 93.6% | 92.1% | 90.7% | 89.3% | 88.0% | 86.7% | 85.4% | 84.1% | 82.9% | 81.8% | 77.4%
1 98.3% | 95.5% | 92.6% | 89.8% | 87.1% | 84.6% | 82.2% | 80.0% | 77.9% | 75.9% | 74.0% | 72.2% | 70.5% | 68.8% | 62.9%
1.5° 97.0% | 93.0% | 88.8% | 85.2% | 81.6% | 78.4% | 75.4% | 72.7% | 70.1% | 67.7% | 65.5% | 63.4% | 61.4% | 59.6% | 53.2%
2° 95.7% | 90.5% | 85.6% | 81.0% | 76.9% | 73.1% | 69.8% | 66.7% | 63.8% | 61.3% | 58.8% | 56.6% | 54.6% | 52.7% | 46.2%
CORIE, 2° ITFOBIEDFEVNY A XISTEA TS, 2°EBX 204 XICEALTE. MIICHU TR EEREL TR,
Please use this chart for sizes under 2° with low rigidity. For sizes over 2°, please adjust accordingly based on milling condition.

ﬁ %Hﬁ'bib“'ﬁ(ﬂ:tE\—ﬂﬁkb@iﬁb%l&?ﬁtbiﬁ_{w
YNy 054715 . A—LEATRUEUVEZEATNINTEST.
Even with a long overhang length, feed per cutting edge will not decrease.
Single-neck type offers continuous machining with the same tool by simply changing the overhang length.
66mm
54mm
- B PHX-PC-DBT (R3X 1.5° X43.2) #@\\chit L3 T

Semi-finishing process using PHX-PC-DBT (R3X1.5° X43.2)

ZHUE EEGEE | UHEE | momE RSO0 AR
Overhang Length Speed Cutting Speed Feed EDE Dep(tm;)Cut
(min-) (m/min) (mm/min) Feed per Tooth
(mm/t)
45 7.5 4,300 80 3,600 0.28 0.5 1.3
54 9 2,670 50 3,240 0.4 0.34 1
l 66 11 1,660 30 2,590 0.52 0.23 1
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For tool shrink fit...

0OSG-HAIMER Power Clamp

| ——XICEDETS DD/ \yr—VETRE s

Scan for product catalog
it
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Applicable to ¢ 3-@ 50 of tool shank diameter
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® TR CTOME - S BEIDET §E
Short heating and cooling time
emL\ReM
High level of safety
—2AED(CHINDZENITENERE
A design decreasing the danger of touching highly heated areas
—F—)\—E— B I AT
Equipped with an overheating prevention function
o RIFEDRE
Easy to operate
OXITFIARNE
Maintenance-free
X1 RYVI—RTSAROTUEP LWI\WT—IDHEETT .
FHIFOSG-HAIMERD & OI ZE TSI TS0,
*1 For Standard Plus and Premium package. Please refer to the OSG-HAIMER catalog for details.

5 packages available based on needs
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For presetting and measurement before processing...

OZT“J_’IIDOU '|Z“J9 Tool Presetter

——X[CEOBT3DDIATECRAR 2507555

Scan for product catalog
3 types of machines available to accommodate various requirements
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® HTDEIRY AT LICKDIRIED G

Easy operation with the latest imaging system

® Bosch D ZEK&H. THKHHRODAM RO T~
INTUINA B DISAAT—)LDERT
REXVTF I ADARE

Incorporation of high-quality components, including the Bosch air control, THK guideway
and Heidenhain glass scale to minimize maintenance long term

® BEIN R AT LAICKDIEREAICIEFTAIE

Non-contact and accurate measurement by the automatic cutting edge recognition system

o tJHl- e TEDRAIE. tyvh, IREHN—EICHEE

Quick, easy and precise measurement and presetting of cutting and turning tools all-in-one

O R YZOLLERMHEDEREZ=Z_NYLTSA AT

German manufacturer ZOLLER's high quality product at affordable pricing .
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shaping your dreams
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« TEZSEAT 263, BT 2RRNDIDT, HIFN/\— - (REIRS - REWNSEEALTTEL,
 UINFTBRFTRSIENT FEL.

+ 51D K FIFFRFTHSIENTTEL,

* TEOYINKEDEL Eo e SERZEHRIELTREL,

« BEE - RERBHNRELLS, BSICERZHRLELTREL.

* TEICEFZMRIFNTFEL.

« MIFIICTEDTERRET> T RS,

OSGRIEE

& Safe use of cutting tools

+ Use safety cover, safety glasses and safety shoes during operation.

+ Do not touch cutting edges with bare hands.

+ Do not touch cutting chips with bare hands. Chips will be hot after cutting.

« Stop cutting when the tool becomes dull.

« Stop cutting operation immediately if you hear any abnormal cutting sounds.

+ Do not modify tools.

« Please use appropriate tools for the operation. Check dimensions to ensure proper selection.

Copyright ©2015 OSG Corporation. All rights reserved.

« WBICDOVTIR, EBICHR - MREIT>THDFIDT, FELLLEFAYOT BRI TIFE
EEIRHEDHDET . Tool specifications are subject to change without notice.
« AEBHAB DTS - ERZFEUF T,
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