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Phoenix End Mill Series
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PHX End Mill Series

SA YD Lineup
FA4=TI4—=F=T /=X PHX-DFR  (P.9)

Deep feeder bull nose end mill

RUBAG DRSS NE T IV —X 54T

Heavy-duty type for deep milling m ﬁ \
i

NIIWRYIT4—=TIT14—5—=TIb/—X PHX-PC-DFR (P.10)

Pencil neck deep feeder bull nose end mill
§# 18 PHX-DFR DXV VbR 54T

Pencil neck version of PHX-DFR w

OV IFT4—TFT14—5—TIV/—X PHX-LN-DFR (P.15)

Long neck deep feeder bull nose end mill

8HE PHX-DFR OOV IRV I 5AT Mi

Long neck version of PHX-DFR

g

A4AINEOI TR I TV =X PHX-LN-CRE (P.17)

4-flute long neck small bull nose end mill

SHEMOEEDTHIHREDT LITEZREIRTS -
I —Z51 T —y 8

Provides excellent surface finish under high feed rate condition

FA—=TIT4—5F =K==l PHX-DBT  (P.18)

Deep feeder ball nose end mill

RDABD AR B DEIIN—IL YT

Heavy-duty type for deep milling ﬂi a

NIVIWWRYIT4=T T4=—5—K=—]b PHX-PC-DBT (P.19)

Pencil neck deep feeder ball nose end mill

@HE PHX-DBT DNV VIR I5ALT -
Pencil neck version of PHX-DBT H ﬁ }

OY 9y IR—Ib PHX-LN-DBT (P.27)
ZEUEENI®U I EBINLIHEIgEE L
Ovoxwov4 7 b B

Applicable to rough milling and rib milling

N T4—=5=T)/)—X PHX-CRT (P.28)

High feeder bull nose end mill

BEDITICERREESNEIIN/ X547 >

High-feed type iy



Bﬂﬁ & ;E\bnr :%U)Hﬂlﬁﬁg Milling efficiency beyond expectation
PHXI > RSV TEEDISEE D AIREIC!

Dramatically shorten machining time with the PHX end mill!
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HEOFRBOIMITIE-- PHXCIJ:--
Deep milling in general ... In the case of PHX ...
TERHULZRLTDUEDLHD TERKUHDRLTH. REMNIRGZ
Requires long overhang length BRETACEICEIDEEREZESTITOIRE
l Normal cutting condition can be applied even with long overhang length
MIRGEEESBEVKRSICARTEWI : 920 ~) %= !
EAT 2 ELTRIMZRRUZEITNIEESEL TEREHP10NS5RAI—ITE,
Large diameter tools (e.g. 20 or above) are used to ensure rigidity ﬁ'u Dy%bi.e;ég\jz;(-éié

in order to maintain normal cutting condition

!
HIDELRDS < EDRTRICRENDDS )
oo eomoncs ™ TiEs, TASH, MIRMEAMCHRTRE!

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

!
T . E: ;j\: C r S T > = Ry o 55 b
I*Eﬁ T%nurﬁegr%f p!oce%sei iagglgeﬂifiifériZf L& %a)wr'*lz'i,’\_ ~ lht ' I

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

—_——
Semi-finishing g

PHX| o b o
Tesrg 8o ! !

Machining time reduced by 48%!

#Hl# © NAK80(40HRC)

Work Material
fEFARENE © SERIN TR FHWYAT HSK AB35, T HIHIMA : &L(T770—) EREOEE :18,000minT KLY EEHRILY
Machine: Five-axis Machining Center Main Spindle Coolant : Air Blow Maximum RPM Holder : Shrink Fit

zuLE BmEE ome | GO0 | SO | MR | WMER | gy

Overhang | (min™) | (mm/min) mm)

“Length” | Speed Feed ”;21) (";T) Stock to Leave| Milling Length | Milling Time
1 b S bt e (ee) PHX-DFR10XR2 | 250 | 3,800| 2,100 | 050 | 250 | 0.1 154 | 0:07:16
5 R EFAT (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 LI LSt del SEICHAD) PHX-LN-DBTR2X20 | 230 | 7,600| 1550 | 025 | 1.00 | 0.1 175 | 0:13:46
5 | Ll d e OIS ! 230 | 5500| 1350 | 0.12 | 010 | 0 162 | 0:10:40
7 |HALWSESERONT ANCIIL=) | pHX-LN-DBTR1.5X12 | 140 | 12,000 1,700 | 030 | 070 | 005 140 | 0:09:26
B L e ! 140 | 11,000 2,050 | 009 | 0.10 | © 9.5 | 0:0431
9 | Bl Ledpne asiel D) ! 140 | 11,0000 2050 | — | 008 | 0 54 | 0:02:49
o | EelLEoidit s Ghadeis ! 140 | 11,000{ 2050 | — | 008 | 0 54 | 0:03:12
1 i 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 ledi i 00 ! 120 | 18000 900| — | 003 | 0 3390 | 0:00:29

~N—ZUIITESR 1:46:57

Total operation time

posid 2]
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PHX-DFR

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

HERBINS T4—F =TI /—X(PHX-CRT) D3 RIFTTAR BRI, F4—F 74— —K—=IYU—-XD
Thermolysis ¥R 275X 1 REDTIL/—X T, CTDRBLVFELSEIONM T BEHITIC, EDESHEEERRALET!

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 4—=5=T)V/=Z(PHX-CRT) OR{EEIF£0.01mm, F1—=TF T4 =5 =T )L./—=ZX>U—=X[F£0.03mm,
F4=0DT4—F=TNW/—=AIU=REINA T4 =5 =T )V/—X(PHX-CRT) [F. BRRIBEICIHU T, ELZIFTTEL,
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.

Thermolysis IR The Thermolysis Effects are--

PHX-DBT

MASKAR—ILIY RV

Standard Three Flute End Mill

3;’17'_5*73’?31*&(3 A Three-Dimensional Negative Form is---

OFIDERIFEINIRZHR B DT ICTLWVAZERL L. SHEER
[CHOI TR ZERCEDTch. T<LAEZEFILTVS,
@UIbL<TOREMEZRA LT B, VHIRZERLERSHLZE

B

strong negative angle.

reducing heat buildup.

BAIASILFryalck
DYINADNRLED. 205
BEhELEDIET, tIH|
BHEHODOPI ITEHNE
PHEIM CEDTED 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.

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

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

RUNAIC KSR (AYAHTOLE) Effect based on helix angle (comparison of cut length)

Y

i
o
(0]

RUNDIA Degree of helix

| .
Ll
LC18)

Bl —HEHAFHI0.2mm(t=0.2) DIFEDIEDRUNICKBEIDLFDAA—Y s RIIRESR

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

S§'0=dvy

G'0=dv

=02 [N,/
HLETHIRTMERIETCT, REDINTEEFELOFT,

The above is strictly a conceptual analysis. Result may vary based on actual milling.

YIHIRENEUSE. Y10 <FOHFRBIFZEDSIEVDL 1D <FDORRH

BDDHLETHAEBHENDED 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

FA—TT4—=H =TI/ = XYY =X
T BRMIEGERAES, CUb%
B L BREGRIILC. EBEE
CERAR T A

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—=074—=5=TIL/—X
:JU —1(3‘ 3&%3’&315.%0
RLELWIITIICMRUET !

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

-IRERR PHX-DFR
Standard shape

OV IRy IR PHX-LN-DFR
Long neck shape

NV IR PHX-PC-DFR

Pencil neck shape




B PHX-DFRIC&DFVUT NI L/D=20iEA

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

°y

TJ—o% : 80X80x45mm  #Hl# 1 SKD61(50HRC)

Work Size Work Material
152 FRTEAR - S8R0 T4 F#5 1T ' HSK AB354T  HIHEME : FL(T7TJ0O—) mEBEEE : 20,000min™ wILS : GEFHHRILS
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

(mm) (Mmm) ek 1o
ap of Stock to

ling Length

1 oD BRBRIL Fsves 40 | 1,770 | 2000 | 03 | 30 | 02 371 | 3:39:49
2 P Ly ot e SRS 30 | 1,700 | 1,060 | 0104 | 15 | 003 67 | 8:33:40
3 Pt oI RO ek w40 | 45 | 3200 | 680 | 0045 07 | 003 | 192 | 21:07:50
4 SIS 1 A ook R0 | 47 | 1830 | 220| 0014 | 05 | 003 | 585 |23:56:50
5 SRBIELTIT ! 47 | 2320 | 180 0.1 003 | 0 583 | 45:05:05

~—#IVIITEFRE  102:23:14

Total operation time

i
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Conventional Roughing Semi-roughing
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PHX : I B LhFR 62%#.”%.’!

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

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

o EL\EE Short length of cut

0.75D DEVIR TR,

UEENTZEVERTUREILE T,

Highly rigid 0.75D short length of cut geometry enables

low resistance vertical wall milling.

o I BEENT OFREDFL

Improved accuracy in vertical wall milling

HENCTILBEZ
EB55CLET.
BEHNELLET,

Without back taper, the
PHX-LN-DBT's peripheral

SERIC
JI\wIF—)\—
&b

Peripheral cutting
edge with back
taper

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

¢ HElDORARDAVLIC

Slim neck shape

I B TROBEVSEHINTEEIC

MREFHIELE T,

Performs particularly well in five-axis milling

with neck length limitation.

L3 A lp i

Machining without

T

) HERIC

NwoF—)\—
249
Peripheral cutting
edge without

7\ back taper

PHX-LN-DBT

PHX-LN-DBT




Bl PHX-LN-DBT TOHFEHEEEH

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

( )

| OSGJAPANPHX | [ #% |
ol
quﬂE Watch the PHX in action \rlj)

O Youlube 3

N\ J
J—UE : 5BOX50X50mm #HEI - NAK8O(40HRC)
Work Size Work Material
fE Rk - SEhn TR F#Y1 T  HSK AB354 7  tIEEHF : BL(T777J0O—) HmEEELH 0 18,000min”' KwILF : BEIEHikILS
Machine: Five-axis Machining Center Main Spindle Coolant : Air Blow Maximum RPM Holder : Shrink Fit

_. AR O RALE . "
AIPYE L minge xome | 00, | S0, | HOR | MBE | gy

1 oD BRERIL PHX-LN-DBTR3X20 | 22 | 8000| 4500 | 050 | 15 | 0.1 101 | 0:06:27
2 L PHX-LN-DBTR1X12 | 20 |[12,000| 1,200 | 0.15 | 08 | 0.05 283 Saso
3% 3D SWRBB(IT ! 20 120000 1200 — | 04 | 005 | 7820 |
4 e e LT | 20 |12,000| 2,000 | 0.12 - |o 334

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

7 5D SEMILLINT PHX-LN-DBTRO.5X6 | 15 | 12,000/ 600 | 0.06 - o 8.3

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

1 SFEBBDH For flat surface milling

~—#IUINTESR 1:58:15

Total operation time

ik [ w | PHERELS iz s
c ~ 3 5m|-rciughLlflg& Semi-finishing g

pHx 7] TTAEELD IR S S0 Bt 1!

Semi-finishing Machining time reduced by 53%!
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http://bit.ly/2vHKbEs

DJ@EMMIic
ABINEOY T2y TIb./—X PHX-LN-CRE

4-flute Long Neck Small Bull Nose End Mill

o JHIRMENFEREZEMIIE BT —F RAZIK

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

¢ UUDIREN X DHRAFN EIRHITER

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

o FHFIEIYI 514 TRLVIAHMSIE

Special edge lines prevent biting.

o BT Y IRT v hTENIYID L THELE

An ideal chip pocket for superior chip evacuation.

= e A
o *EL‘E E PX'LN'CRE ﬂﬂI%$7“J7 A map for effective machining

Length of cut

mmmm PHX-LN-CRE
5 — 75774 NEIB+REML

Graphite electrode + discharge machining

OFELED

) EIF %
]
Short flute length Time 5 BERED AUy NEf
H Anideal area for direct milling

CheRm

L Conventional J o

20 4D 6D 8D 10D 120 14D
IR cutting Depth (L/D)

T 4 A #TOISTIEHR].Emm. BITEA0MMOBHREAX—I LIS TTH.
e \%ﬁ%u E% EE ;ﬂs gra; is the im:gegraph of I.Sme wide 40mm long flute dimension. -

Photo of end edge

Unequal spacing




BOSAFYvIFSHTOUITINI

Lib operation on plastic mold
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LiRs PHX-LN-CRE @1XR0.2 X6 _ PHX-LN-CRE
ElEy)

Work Material STAVAX (52HRC)
CIHI73E U JEmT

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

THARS

Depttl1 of Cut ap=0.02mm

BRI ®L (T77JO-)

Coolant Air Blow

BRIt IRV Tt (HSK-E32)
Machine Vertical Machining Center
tHIRE

Milling Length 120m

=IEEHM STAVAX(52HRC) B E%Z 5 —5"y MC Ut B TEATI ENM O ZERE
BEROZEEELIETIEATER! HRITHRDRZEIHIZRIR! ZBTOERERHIBOTEE!

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+ 7% HPM38(53HRC)CEREENNT

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

LI PHX-LN-CRE  ¢2X RO.5X10
Tool

HH

Work Material HPM38 (53HRC) Er =
BIEI7SE EEfRINT

Milling Method Countour Line Operation
CIHLERE . .
Cutting Speed 113m/min  (18,000min™)
e 2,500mm/min (0.035mm/t)
THARE

Depﬂ" of Cut dp=0.Tmm de=0.8mm
SIEIHA] ®LU (T77JO-)

Coolant Air Blow

fEFAEA IRV T4 (HSK-A63)
Machine Vertical Machining Center
tHIRE

Milling Length 80m

FRMINSELEIFXRT! RUERSTHRIEDIT!

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

posid o



TI=VIR FTA4=TT14=5=JIb/—X

Phoenix Deep Feeder Bull Nose End Mill

PHX-DFR

| 155)
i
DC
|
1
1
‘

‘

1
|
[
DCON

RE APMX

LF
R SPEED
CARBIDE ¢ 1?03 ? ‘;.‘ P;E;_gz
+0.01
B :mm  Unit:mm
=l e Sl I B e ) T i
3090512 6 X R15 80 12 6 3 B | @ 21,100
3090516 8 X R2 90 16 8 B | @ 27,200
3090520 10 X R2 100 20 10 3 B | @ 33,200
3090522 12 X R2 120 24 12 3 B | @ 45,400
3090526 16 X R3 130 32 16 3 B | @ 93,700
3090530 20 X R3 150 40 20 3 B | @ 132,000

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

. 7'( j yo)E%ﬁl:DL‘t Guide for Icons

*ZE Tool Materials

ﬁﬁmﬂ Surface Treatment

CarpiDE  EEEE X 2—){—0—h LIl = R ey
Tungsten Carbide WXS  wx Super Coating FX FX (TIAIN) Coating
nun% Helix Angle m R%‘Fﬁ% Tolerance of Radius ﬂfﬁ@ﬂ@% Tolerance for milling diameter

IV RILOED
AN
45 RUNEERTLET

Helix angle of flute for end mills

@ IVRILORFEEERTLET O IVRILONEERRLET

+0.07 Identifies the tolerance of the radius for end mills Tolerance for milling diameter

E 23UV shink

™ s 2aUVIT 4y bk (RERED)
AT IATLICEBROULET

Suitable for the shrink holder system

tﬂﬁu%#t Cutting Conditions

speep | BIEIREEERIBEN—I%E
HED  ®RUET

Indicates page number for cutting conditions

8



FIZVIR NIIWRYIF4—=TI4—5—=TIL/—X

Phoenix Pencil Neck Deep Feeder Bull Nose End Mill

PHX-PC-DFR
LH
- P4
a ol 115 o
R z 3
N B 8 L &= — ] -
Re” |APMX rfg
L \T
LF =a
! N
Type 2 %0
™
:Q
R
N X
Re |APMX ﬁ{
R
m AW SPEED LY
CARBIDE v . FEED LF
WXS  +0.03 FIT 35 p2932 ‘

0~-0.015

B :mm  Unit:mm

S ot TSR RN | | | 2R | IR | vrB | iR B Thag V-7 ORAaCHT SRANR (L) 1 15 fiik| 7ERE IS
EDP No. a DC X RE X 8n X LU LF |APMX|DCON| D | DN | 6k | 05°| 1° [ 15°] 2° 3° | ZEFP|Type | Stock |  (Yen)
309722210.29°| 2 XR0.5X0.5° X 15 | 22.9 2.15/5.16°|15.21|15.74{16.31|16.92|18.29 @ 17,500
3097223]0.36° | 2 XR0.5x0.5° x 20 | 27.7 60 2.25/4.24°|120.19|20.89(21.64|22.46|24.28 @® 17,900
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 @® 18,200
3097225/0.41° | 2 XR0.5x0.5° X 30 | 374 2.42|3.13°|30.19|31.25(32.38|33.59(36.32 @ 18,700
3097226|0.42° | 2 XR0.5X05° X 35 | 42.2| 80 2.5112.76°|35.19(36.42|37.73|39.15 @ 20,300
309722710.43°| 2 XR0.5X0.5° X 40 | 47.1 26 |2.48°(40.18(41.58/43.09/44.7 | @ 20,800
3097241]0.59° | 2 XR05x1° X 10 | 178 2.19/6.67°| 9.08/10.31{10.69|11.09(11.99 @ 17,200
309724210.73°| 2 XR05X1° X 15 | 22.5| 60 2.37/5.25°| 8.83|15.3 (15.85]|16.45(17.78 @ 17,500
309724310.8° |2 XR05X1° X 20 | 27.1 2.54/4.33°| 8.93|20.31(21.04|21.83|23.61 @ 17,900
309724410.84°| 2 xR0.5x1° X 25 | 31.8| 70 2.72|3.68°| 8.83|25.3 (26.21|27.2 294 ! @ 18,200
3097245/0.87°| 2 XR05x1° X 30 | 36.5 3 6 195 2.89/3.2° | 89 |30.31(31.4 |32.58/35.22 3 5 @ 18,700
3097246/ 0.89°| 2 XR0.5X1° X 35 | 41.2] 80 3.07|2.83°| 8.83(35.3 |36.57|37.94 @ 20,300
309724710.9° |2 XR05x1° X 40 | 458 3.24/2.54°| 8.88(40.31|41.76/43.33 @ 20,800
3097248 091°| 2 XR05x1° X 45 | 50.5 100 3.42/2.3° | 8.83|45.3 |46.93|48.69 @ 22,400
3097249|0.92° | 2 XR0.5x1° X 50 | 55.2 3.59/2.11°| 8.87(50.31|52.12|54.08 @ 22,700
309725010.92° |2 XR0.5X1° X 60 | 64.6(110 3.92/1.8° | 8.98/60.34|62.52| — @ 25,100
3097251 1.37°|2 XR0.5X1.5° X 40 | 44.6| 80 3.89/2.61°| 593(11.83|40.42|41.93| — @ 20,800
3097252 1.4° |2 XR05X15° X 60 | 62.8/110 4.91|1.85°| 5.97(12.09|60.48 @ 25,100
3097253 1.41°| 2 XR0.5X1.5° X 81.6 B 120 6 141°1 6 |12.31| — - 7 @ 30,000
3097262|1.92°| 2 XR0.5X2° X 60.3 100 1.9° | 492| 7.33]14.31 @® 23,600
30972631 1.91°|2 XR0.5X2° X 80 | 82.1(120 8 7.2912.12°| 4.97| 7.49|15.2 |80.63 T @® 30,000
309727312.81°|2 XR05X3° X 412 — [100 6 6 |2.78°| 4.16| 5.18| 6.86(10.17 T @ 22,200
- PAIVODHBIFp.9ETE TS, See p.9 for explanation of icons. O={T#{EHEmR @= Standard stock item

E1D—0REAAICHIDIREVER (Le)
Effective neck length (Le) based on the inclination angle (a) of workpiece.
:
?‘Iiﬁ)ﬁ!ek
EEVRMICHEOLTVDDEFEFHELE
RUET,
No numerical value means
no interference with the workpiece.
[ NEXT )g

posid [10)



TIZVIR ANIVINWRYIT4=DIT4—=5=T)b/—X

Phoenix Pencil Neck Deep Feeder Bull Nose End Mill

PHX-PC-DFR —
p— = - B

RE  |APMX
CARBIDE WXS & "D “.‘ SFEEEEI;J - LF
+0.03 FIT 55" p29-32 !
0~-0.015
m B :mm  Unit:mm
S o TR RN || | 2R | IR | vrB | iR B ThaE -7 HRAaCT SRATR (L) 1 1w ik 7ERE | IS
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)

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 @ 18,500
3097282|0.52° | 2.5 XR0.8X0.75°X 20 | 26.6| 70 2.85/3.87°|19.87|20.69|21.44|22.24|24.05 @ 18,800
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 @ 19,000
3097284/ 0.6° | 2.5XR0.8X0.75°X 30 | 36.1 80 3.11/2.84°|18.83|30.87|31.98/33.18 @ 19,700
3097285| 0.64° | 2.5 XR0.8X0.75°X 40 | 45.6 3.37/2.24°|18.41|41.05|42.53|144.12| — @® 20,300
3097286| 0.66° | 2.5 XR0.8X0.75°X 50 | 55.1|100 3.63/1.85°(18.18/51.22|53.07| — @ 21,900
3097291|1.01° | 25 XR0.8X1.5° X 16 | 22.3 38| 6 |2.45| 3.04/4.65°| 7.56|16.03|16.61(17.23/1863| 3 | 1 |B|@| 18,500
3097292 1.11° | 25XR0.8X1.5° X 20 | 259| 70 3.25/3.99°| 7.44|16.42|20.61|21.38(23.12 @ 18,800
3097293|1.18° | 25 XR0.8X1.5° X 24 | 29.5 3.46/3.49°| 7.37|15.9 |24.61|25.53|27.6 @ 19,000
3097294 | 1.25° | 25XR0.8X1.5° X 30 | 34.9| 80 3.77|2.94°| 7.33|15.61(30.62(31.77 @ 19,700
3097295|1.31° | 25 XR0.8X1.5° X 40 | 439 4.3 |2.33° 7.26/15.08|40.6 |42.13 @ 20,300
3097296 1.35° | 25 XR0.8x1.5° X 50 | 52.9|100 4.82/1.93°| 7.24/14.95|50.61 - @ 21,900
3097297 1.38° | 25 XR0.8X1.5° X 60 | 62 534/ 1.64°| 7.22|14.86]60.62] @ 22,500
3097314]0.79° | 3 XR05x1° X 40 | 44.3| 80 4.09(1.98°(15.61|40.61|42.07 @® 18,700
3097316|0.86° | 3 XR05x1° X 60 | 63 |100 4.79(1.39°|15.26/60.6 | — B B @® 20,800
3097321]0.25° | 3 XR0.8X0.5° X 20 | 26 3.17|3.4° |20.34|21.05|21.81|22.63|24.46 ® 17,700
3097324/ 0.36° | 3 XR0.8x0.5° X 40 | 454 3.5 |11.93°/40.38/41.78|43.29| — - @® 18,700
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 ® 17,700
3097342|0.73° |3 XR0.8x1° X 25 | 30.1 6 3.62/2.92°(14.61(25.5 |26.42(27.41 1 @® 17,900
3097343/0.78° |3 XR0.8x1° X 30 | 34.8 3.79/2.52°|14.73/30.51|31.61|32.8 @® 18,100
3097344/0.83° |3 XR0.8X1° X 40 | 44.2 45 29 4.14/1.98°(14.72|140.51|41.97 3 B @® 18,700
3097345/0.87° |3 XR0.8x1° X 50 | 53.5 4.49|1.63°(14.71/50.51|52.33 @®| 20,300
3097346|0.89° | 3 XR0.8X1° X 60 | 62.9 100 4.84/1.39°|14.7 |60.5 @® 20,800
309734710.9° |3 XR0.8x1° X 80 | 81.4(120 5.48/1.07°|15.18/80.62 - @® 21,700
3097348 0.92° | 3 XR0.8X1° X100 |104.1{150 8 6.19/1.39°/15  [1006] a @® 30,200
3097356|1.43°| 3 XR0.8X1.5° X 60.8 100 6 6 1.42°| 9.25/17.26 ] @® 20,900
3097365|1.88° | 3 XR0.8X2° X 465 _ 1.85°| 7.67|11.11|20.16 ) @ 20,100
3097368|1.81°| 3 XR0.8x2° X 80 150 8 8 [1.79°| 8.06/12.38|26.62 @® 30,200
30973741 2.74° |3 XR0.8x3° X 32.1 100 6 6 2.68°| 6.38| 7.82|10.1 |14.25 @® 19,500

- PAAVDHAIKP.9OZESE T, See p.9for explanation of icons. O=1Z4£/EER @= Standard stock item
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Typel Type2

BIREE BMREE
Effective Effective
DraftAngleD ‘ g[aftAngle
—, XYJHIREEIC K > TlF. TEDfchd FEBHTFET S
BEDHDFET,
The tool may be deflected and may interfere with the
draft area depending on milling condition.
XEBT—/\HE (6 ) MEELEMDERR (a°) LAR
EUTVLFETH. REICIELEDET . (BHREA(a”)
[CTFHUEVEEICTERE) ] E
For convenience, the draft angle(8n°) is illustrated the o
same as the effective draft angle(a”), but they are not :( v
identical. The effective draft angle(@®) is configured | &
without interference. 3 é
Na
B :mm  Unit:mm
S ot TSR RN | | | 2R | IR | vrB | iR B Thag V-7 ORAaCHT SRANR (L) 1 15 fiik| 7ERE IS
EDP No. a DC X RE X @n X LU LF |APMX|DCON| D1 | DN ok | 05| 1° | 15| 2° 3° | ZEFP|Type | Stock |  (Yen)
3097401 0.67° | 4 xXR0.5x1° X 30 | 33.1| 80 4.69(1.77°119.24(30.71|31.82 @ 18,500
3097402|0.83° | 4 XR05X1° X 60 | 60.9|100 5.73/0.95°|18.46| — = @® 20,900
3097421/0.28° | 4 XR1 X05° X 25 | 29 4.23|2.03°(25.39|26.28|27.23(28.25 @® 18,200
309742210.31°| 4 XR1 X05° X 30 | 33.9 4.32/1.73°(30.39(31.45|32.58 @® 18,500
3097423/0.34° |4 XR1 X05° X 35 | 38.7| 80 4.41/1.51°|35.38|36.62|37.94 @® 18,700
3097424/ 0.36° | 4 XR1 X0.5° X 40 | 435 - 4.49(1.34°1404 |41.8 1 @ 18,800
3097425/0.38° | 4 XR1 X05° X 45 | 484 4.58(1.21°/45.39|46.97| — @ 19,000
3097426 0.39° | 4 XR1 X05° X 50 | 53.2{100 4.67|1.1° [50.39/52.14 @® 20,400
3097441]0.73° |4 XR1 X1° X 30 | 33 30 4.74(1.78° 30.61|31.71 @ 18,500
309744210.8° |4 XR1 X1° X 40 | 424 . 39 5.09|1.38°|17.67|40.61 3 B @ 18,800
3097443/0.84° |4 xXR1 X1° X 50 | 51.8 100 ’ 5.44/1.13° 50.6 @ 20,400
30974441095° | 4 XR1 X1° X 613 — 6 |0.94°(15.98| — 2 @ 20,900
3097445/0.88° |4 XR1 X1° X 80 | 83.6(120 8 6.44/1.39°|18.13/80.7 1 @ 30,200
3097453 1.39° |4 XR1 X15° X 422 80 6 6 1.36°(11.05|19.4 5 @ 18,800
3097454 1.44° |4 XR1 X15° X 804 120 8 8 1.43°111.44|21.32 @ 30,200
3097455 1.38°| 4 XR1 X1.5° X100 (103 |150 10 8.76| 1.68°(11.98/24.43100.98 1 @® 36,400
3097456|1.39°| 4 XR1 X1.5° X120 (120.8|160 9.78/1.43°112  |2457| — @ 43,900
3097461|1.81° |4 XR1 X2° X 326 80 6 6 1.76°| 9.33|13.03(21.59 @ 18,500
3097462 1.9° |4 XR1 X2° X 613 — [120 8 8 1.87°| 9.61|13.89(25.03 2 @® 28,100
3097472|2.78° |4 XR1 X3° X 422 100 2.72°| 8.14| 9.95|12.8 |17.95 @ 24,700
1 D—UARBalCN T DREME (Le) O =fRfERER @= Standard stockitem
Effective neck length (Le) based on the inclination angle (a) of workpiece.
:
:F%ﬁ}?{!ek
REMRRICHEDIEWVEDFFHIELZ
KUFT,
No numerical value means
no interference with the workpiece.

pocid [12]
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Phoenix Pencil Neck Deep Feeder Bull Nose End Mill

PHX-PC-DFR —
PSS - g8 2 | mmm—

RE  |APMX
CARBIDE WXS & "D “.‘ SFEEEEI? - LF
+0.03 FIT 55" p29-32 !
0~-0.015
m B :mm  Unit:mm
S e AR | | | R | TR | vk | R | R ThaE V-7 RACICHI SRAMNR (L) |8 fiuR 758 (HEEfmi
EDP No. a DC X RE X @n X LU LF |APMX|DCON | Di | DN 6k | 05| 1° | 15| 2° 3° |ZEFP|Type| Stock |  (Yen)

3097602/ 0.93°| 6 XR0.8X1° X 623| — |130 8 8 ]0.92°|120.71 2 @ 27,500
3097603/ 0.89°| 6 XR0.8X1° X120 |120.9|160 10 9.72|0.96°|24.16| — ] @ 39,000
3097627/ 0.39°| 6 XR15X0.5° X 60 | 63 |130 6.79|0.93°|60.49 @® 27,500
3097641|0.73° | 6 XR1.5X1° X 40 | 42.6 6.98|1.37°|23.79|40.83 1 @ 23,600
3097642/ 0.79° | 6 XR1.5X1° X 50 | 51.9 100 8 7.3311.12°23.75|50.82 @ 24,600
3097643/ 0.94° | 6 XR1.5X1° X 623| — |130 8 ]0.92°120.71| — T @ 27,500
3097644/ 0.85°| 6 XR1.5X1° X 80 | 83.8|/120 9 59 8.33|1.38°24.33[80.92| B _ |3 ] B @ 31,000
3097645/ 0.88° | 6 XR1.5X1° X100 |102.5|150 10 9.03|1.13°|24.17{100.92 1 @ 34,800
3097646/ 0.9° |6 XR1.5X1° X120 |120.9|160 9.72|0.96°|24.16| — @ 39,000
3097651|1.37°| 6 XR15X15° X 432 B 100 8 8 |1.33°|14.85/24.63 7 @ 23,800
3097653|1.43°| 6 XR15X15° X 814 130 10 10 |1.41°|15.56|28.07 @ 35,400
3097654|1.36°| 6 XR1.5X1.5° X120 |121.1|160 12 11.63/1.43°(16.52|33.78 T @ 43,900
3097661|1.78° | 6 XR1.5X2° X 33,6 B 100 8 8 [1.71°112.79]17.21|26.32 7 @ 23,500
3097662| 1.88° | 6 XR1.5X2° X 623 130 10 10 |1.84°|13.32|18.86(32.27 @ 33,600
3097814/ 0.92° | 8 XR1 X1° X 633 _ 120 10 10 |0.91°25.18 2 @®| 35,900
3097817/0.96° | 8 XR1 X1° X120.6 180 12 12 |10.96°(27.24| — @ 55,400
3097826/ 0.4° |8 XR2 X05° X 80 | 82.6|150 9.09/0.71°/80.59 T @®| 36,400
3097841/0.73° |8 XR2 X1° X 50 | 52.3[120 10 9.23(1.12°|29.64|51.02 @® 31,600
309784210.93°| 8 XR2 X1° X 633 150 10 |0.91°25.18 ; ] @®| 35,900
30978441 0.97°| 8 XR2 X1° X120.6 B 180 - 12 — 12 [096°27.24] _ _l3!l>l8 @ 55,400
3097851|1.36° | 8 XR2 X15° X 442 120 10 10 |1.3° |18.48|29.12 @® 31,300
3097853|1.42° | 8 XR2 X15° X 824 150 12 12 1.4° |19.5934.24 @®| 46,600
3097855|1.33°| 8 XR2 X1.5° X120 |125.4|160 16 13.49/1.84°|21.02|42.8 [121.64 T @® 381,800
3097856|1.37°| 8 XR2 X1.5° X160 |161.3|200 15.57|/1.43°121 |42.68 — @ 98,900
3097861|1.76° | 8 XR2 X2° X 346 _ |20 10 10 [1.66°|16.1 |20.95(29.97 7 @®| 30,800
3097862| 1.87° |8 XR2 X2° X 633 12 12 |1.81°116.95|23.53|38.44 @®| 40,100
- PAOVDHEBIEp.9ZETE TS, See p.9 for explanation of icons. O=iREiEER @= Standard stockitem
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Typel Type2

BNDER
Effective
Draft Angle
a

BN DECH
Effective
Draft Angle

a
=

XYJHIREEIC K > TlF. TEDfchd FEBHTFET S
BEDHDFET,
The tool may be deflected and may interfere with the
draft area depending on milling condition.

XEBT—/\¥A (6n°) FEELENGER (a°) LEX

SEULTOLEIH. ERICEEZXDFT. (BWREA(a”)
[CFSULEVAEICTERE)
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
DA e AR | | 2R | TR | vk | BE | BE ThaE 77 RACICHI SRAMNR (L) M fiuR| 758 (1
EDP No. a DC X RE X @n X LU LF |APMX| DCON | Di | DN 6k | 05°| 1° | 15| 2° 3° |ZEFP|Type | Stock |  (Yen)
3098026/ 0.4° 10 XR2 X0.,5° X100 |102 |150 12 11.38/0.57°/100.7 B B T @ 46,300
3098041/0.92° 10 XR2 X1° X 643| — [120 12 0.9° |29.39 2 @ 39,100
3098042/ 0.8° 10 XR2 X1° X 80 | 88 12.17/1.98°|35.71(81.24|84.17 ] @®| 69,500
3098043/ 0.84° 10 xXR2 X1° X100 [106.7 160 12.87|1.63°|35.69(101.23104.89 @ 73,300
3098044/ 0.87° 10 XR2 X1° X120 |125.4|180 16 13.57]1.38°|35.68121.23 B 1 @ 31,800
3098045/ 0.88° 10 XR2 X1° X140 |144.1|200 14.261.2° |35.76(141.25 @®| 90,500
3098046/ 0.9° 10 XR2 X1° X160 |162.7(220 1 29 14.96/1.07°[35.74116124| -3 b @ 98,900
3098051|1.33° 10 XR2 X15° X 452 — |120 12 12 1.27°121.95|33.01 2] @ 37,700
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 @ 69,300
3098053| 1.44° 10 XR2 X1.5° X121.6 180 16 1.42°(24.1 4295 — @ 382,300
3098061|1.7° 10 XR2 X2° X 356/ — [120 12 12 1.61°(19.28|24.3 |32.87| — 2 @ 37,200
3098064| 1.89° 10 XR2 X2° X 929 220 16 16 |1.85%(20.95|29.37|49.15 @ 386,400
3098224/ 0.41° 12 XR2 X0.5° X120 |125.2(180 13.68/0.93°120.79| — = @ 382,100
3098241/ 0.67° 12 XR2 X1° X 60 | 65.8[120 2 13.37|/1.77°141.6 |61.44|63.66 1 @® 59,600
3098242|0.81° {12 XR2 X1° X100 |103.2 e | e 9 14.76/1.12°/41.77(101.45 _ _ 13 _g @® 79,100
3098243/ 0.95° 12 XR2 X1° X1226| — 16 |0.94°137.05| — 2 @ 382,400
3098244/ 0.88° (12 XR2 X1° X160 |166.7 20 0 16.86/139°[41.7 [16144| I @ 135,000
3098254| 1.44° 12 XR2 X15° X160.8| — 20 |1.43°28.55(51.39 2 @ 135,000
E 1 O—oRRACHTBZEENE (L) O={RE{ER @= Standard stockitem

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

FHAE !ek

RENRBICHEDTEVEDETSHELE
*®UFT,

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 Typel
L E— 8 -

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

APNIX|

LF

Type2
8|
INC =3
[=]
RE M—l 1
CARBIDE w R0 AN | SPEED .
WS +003 HE 55 poa ; |

+0.01

B :mm  Unit:mm

MEAEE AR ARG L1 | 5 | TR R i T S AT e T B W
3091021 2 X R0O.5X 16 24 50 4.83°|116.75|17.33 |17.96 | 18.63 | 20.14 @®| 16,600
3091022 | 2 X R0.5 X 20 28 3 6 | 1.89]4.14°|20.8821.61|22.39|23.23|25.11| 3 | 1 |B|@| 17,000
3091023 | 2 X R0.5 X 24 32 0 3.62°|25.02 [25.89 |26.82 |27.83 |30.09 ® 17,400
3091031 3 X R0O.8 X 16 22 50 3.93°(16.8217.41|18.04 |18.71 |20.23 @ 16,600
3091032 | 3 X R0.8 X 20 26 60 3.32720.96 |21.69 |22.47 |23.31 |25.21 @ 17,000
3091033 | 3 X R0.8 X 24 30 4 6 | 2.85] 2.88°(25.09|25.97 (269 (2791 3 |1 |B|@ 17,400
3091034 | 3 X R0.8 X 28 34 70 2.54°129.23 |30.25 |31.34 |32.51 - @ 17,700
3091035 | 3 X R0.8 X 32 38 3.44°|33.36 |34.52 |35.77 |37.11 |40.12 @ 18,100
3091040 | 4X R1 X 16 20.1| 50 6 4.8° |16.92(17.51 |18.14 18.8220.35 1 @®| 16,600
3092041 4XR1 X 20 - 4 - - - - - - 2 @®| 16,300
3091043 | 4X R1 X 20 -6 241 5.43°121.05(21.79 |22.57 |23.42 |25.32 @® 17,000
3091044 | 4X R1 X 24 28.1 ° 4.83°|25.19(26.07 |27.01 |28.02 |30.29 1 @ 17,400
3092042 | 4X R1 X 28 - 70 6 4 |38 | — - - - - - 3|2 |B|@| 16,500
3091045 | 4X R1 X 28 -6 32.1 4.34°129.32|130.35|31.44 |32.62 |35.27 @® 17,700
3091046 | 4 X R1 X 32 36.1 3.94°133.46 |34.62 |35.87 |37.22 |40.24 @® 18,100
3091047 | 4X R1 X 36 40.1 ° 3.61°137.59 (389 |40.31|41.82 |45.21 1 @®| 18,800
3091048 | 4 X R1 X 40 441 % 3.33°141.73 |43.18 |44.74 |46.42 |50.18 @®| 19,200
3091051 5X R1 X 20 222 1.297|21.05(21.79 @ 17,900
3091052 | 5X R1 X 30 322 0 75 6 | 48 | 0.89°(31.39 = = = 3 | 1 |B|@ 18200
3091053 | 5X R1 X 40 42.2| 90 0.68°(41.73 - @ 19,200
- PAOAVDEHBEP.9ZETE REL), See p.9 for explanation of icons. @ =1Z#7ER @= Standard stock item
E Eﬁ;c?ilv@egs?zgllgzgi%%ﬁbzi (oer)the ihclination angle (a) of workpiece.
:Fi*fﬁ}‘?!ek

EENRRICHEDEVBDETFHELZE

KUET,

No numerical value means

no interference with the workpiece. m

8



&fi :mm  Unitimm TE

Y—JUNo. | SBXI-F4EXETE-V vV IR & [vro8| EE [Frag 77 IRACHIZRENE L) [m | fok | e

EDP No. DC X RE X LU-DCON APMX | DCON | DN Ok 0.5° 1° 1.5° 2° 3° | ZEFP | Type | Stock |  (Yen) DNa
3091064 6 X Rl X 20 70 @ 17,700
3091065 6 X Rl X 40 920 @ 19,800
3091066 6 X R1.5 X 20 70 @® 17,700
3092061 6 X R1.5 X 30 - 80| 9 6 | 58 - - - — - - 3 2 |B|@| 18,800
3092062 6 X R1.5 X 42 90 @ 19,800
3092063 6 X R1.5 X 54 100 @ 20,900
3091067 6 X R1.5 X 66 110 @ 21,900
3092081 8 X R2 X 40 85 @ 23,600
3092082 8X R2 X 56 — | 100 |12 8 | 7.7 - - - = — - 3 2 |B|@| 25,600
3092083 8X R2 X 72 120 @ 27,900
3091100 | T0 X R2 X 30 80 @ 24,000
3091104 | T0 X R2 X 40 90 @ 26,800
3092101 | T0 X R2 X 50 100 @ 29,700
3091105 | 10 X R2 X 60 110 @ 31,000

— 15 10 | 9.7 — — — — — — 3 2 |B
3092102 | 10 X R2 X 70 120 @ 32,900
3091106 | 10 X R2 X 80 130 @ 34,300
3092103 | T0 X R2 X 90 140 @ 35,900
3091107 | 10 X R2 X 100 150 @ 37,500
3091120 | 12X R2 X 40 90 @ 36,100
3092121 | 12X R2 X 60 110 @ 41,100
3092122 | 12 X R2 X 84 — | 13518 12 |11.7 = = = = = = 3 2 |B|@| 46,100
3092123 | 12 X R2 X 108 160 @® 51,100
3091126 | 12 X R2 X 120 170 @ 56,100
3092161 | 16 X R3 X 80 140 @ 82,100
— 24 16 [15.5 — - - — - - 3 2 |B

3092162 | 16 X R3 X 120 175 @ 93,100

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

pocid ®
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4-flute Long Neck Small Bull Nose End Mill

PHX-LN-CRE

DCON

1 Ldew
re |l APMX

LF

R
. vy Kl AN ANN | SFED o
CARBIDE . v¢ yes FIT 54° 30 | p33 BTFEHFSE:0~0.1mm
Neck Length Tolerance
0~-0.015 DC=0.8 1=DC

B :mm  Unit:mm

n | 2R | TR s B | TaE | T ODRAcCHISRANR L) T | w6 | ELERHIE
EDP No. LF APMX | DCON DN Ok 0.5° 1° 1.5° 2° 3° ZEFP | Stock (Yen)
3190800 8 X d X 2 8.1 11.15°] 2.22| 229| 2.38| 247| 267 @ 8770
3190801 | 0.8 X R0.1 X 4 10.1 8.99°| 4.28| 4.43| 459| 477| 5.5 ® 8510
3100802 | 0.8 X R0.1 x 6 | 121 | 20 | 032 4 |02 5556351 657 681 7.07] 764 * |A@[ 8510
3190803 | 0.8 X R0O.1 X 8 14.1 6.47°| 842| 8.71| 9.03| 9.37|10.13 ® 38510
3191006 | 1 X RO.1 X 4 9.7 8.77°| 4.26| 441| 457| 474| 513 ® 7330
3191007 | 1 X RO.1 X 6 11.7 7.29°| 633| 6.55| 6.79| 7.04| 7.62 ® 38030
3191008 | 1 X R0.1 X 8 13.7 6.24°| 84 8.69| 9.01| 9.34|10.1 ® 38030
3191009 | 1 X RO0.1 X 10 15.7 5.45°| 10.47 | 10.83| 11.22| 11.64 | 12.59 ® 38,030
3191010 | 1 X RO0.1 X 12 17.7 4.84°| 12.53 12,97 | 13.44| 13.94| 15.08 ® 38030
3191011 | 1 X R0.2 X 4 9.7 8.77°| 426| 441| 457| 474| 5.13 ® 7330
3191012 | 1 X R0.2 X 6 11.7 SR oo e 7.29°| 633| 6.55| 6.79| 7.04| 7.62 o) ® 38,030
3191013 | 1 X R0.2 X 8 13.7 6.24°| 84 8.69| 9.01| 9.34|10.1 ® 38030
3191014 | 1 X R0.2 X 10 15.7 5.45°] 1047 10.83| 11.22| 11.64 | 12.59 ® 38030
3191015 | 1 X R0.2 X 12 17.7 4.84°| 12.53|12.97 | 13.44| 13.94| 15.08 ® 38,030
3191018 | 1 X R0.3 X 4 9.7 8.77°| 426| 441| 457| 474| 5.13 ® 7330
3191019 | 1 X R0.3 X 6 11.7 7.29°| 633| 6.55| 6.79| 7.04| 7.62 ® 38030
3191501 | 1.5 X R0.1 X 4 8.8 8.06°| 4.3 445| 4.61| 4.79| 5.18 ® 73820
3191503 | 1.5 X R0.1 X 8 12.8 5.57°| 844 873| 9.05| 9.39/10.15 @ 38240
3191505 | 1.5 X R0.1 X 12 16.8 50 | 06 4 | 141 4.25°112.5713.01|13.48| 13.99| 15.12 4 |A @ 38240
3191506 | 1.5 X R0.2 X 4 8.8 ’ ’ 8.06°| 4.3 445| 4.61| 4.79| 5.18 ® 73820
3191507 | 1.5 X R0.2 X 6 10.8 6.59°| 6.37| 6.59| 6.83| 7.09| 7.66 ® 7820
3191508 | 1.5 X R0.2 X 8 12.8 5.57°| 8.44| 873| 9.05| 9.39/10.15 ® 38240
3192001 | 2 X RO.1 X 8 12.1 479°| 848| 8.77| 9.09| 9.43|10.2 @® 8240
3192002 | 2 X RO.1 X 10 14.1 4.11°]10.54 (1091 | 11.31| 11.73| 12.68 ® 38240
3192003 | 2 X RO.1 X 12 16.1 36° | 12.61]13.05| 13.52| 14.03| 15.17 ® 38240
3192004 | 2 X RO.1 X 16 20.1 2.88°| 16.75|1733|17.96| 1863 | — @® 8240
3192013 | 2 X R0.3 X 8 12.1 50 | 08 4 189 479°| 848| 8.77| 9.09| 9.43|10.2 4 A @ 38240
3192015 | 2 X R0.3 X 12 16.1 ’ : 3.6° | 12.61]13.05| 13.52| 14.03| 15.17 @ 8240
3192019 | 2 X R0O5 X 6 10.1 5.75°| 6.41| 6.63| 6.87| 7.13| 7.71 ® 73820
3192020 | 2 X R0.5 X 8 12.1 479°| 848| 8.77| 9.09| 9.43|10.2 @ 38240
3192021 | 2 X R0.5 X 10 14.1 4.11°]110.54|10.91|11.31| 11.73| 12.68 ® 38240
3192022 | 2 X R0O.5 X 12 16.1 3.6° | 12.61]13.05| 13.52| 14.03| 15.17 @® 8240
3193008 | 3 X R0.3 X 12 14.2 50 | 1.2 4 1285| 2.03°12.69/13.13|13.6 |14.12| — 4 |A@ 8510
- PAOAVDEHBFP.9ZETE REL), See p.9 for explanation of icons. @=1Z#7EER @= Standard stock item

E 1 D—U0EBEAaICHITIEEIE (Le)
Effective neck length (Le) based on the inclination angle (a) of workpiece.

FHAE 10k

REWRMICHEDEVBDFTHELZE
RUEY,

No numerical value means
no interference with the workpiece.
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TIZVIR FTA4=TT14—=5—=iK—Ib PAT. in Japan

Phoenix Deep Feeder Ball Nose End Mill

S 3 & pet=—m
| &
APMX
LH
LF
1
Type2 -
3
o =
&
] APMX
[ B0 NN | SPEED
\/ . FEED
CARBIDE gy +001 HIT 45  p3438 LF
1

B :mm  Unit:mm

SoNTL R SUE- P10 | | UR (Vv TR Y OBEACICHIIREMR ()T | nw | fak | wE | s |
EDP No. APMX | DCON 6k 0.5° 1° 1.5° 2° 3° ZEFP Type | Stock (Yen) 5" 5
3090202 | R 05 X 60 | 12 15| 6 [1353°| 1.53| 156 16 | 1.65| 1.74| 3 1 |A|@| 20,100 ;‘gz
3090204 | R 1 X 60 | 123 | 3 6 |11.81°) 3.06| 3.13| 3.21| 33 | 349| 3 1 |A|@| 20,100 {;
3090206 | R 15X 70 | 126 | 45| 6 | 976°| 46 | 47 | 482| 495| 523| 3 1 |A|@| 21,900 .§§
3090208 | R 2 X 70 | 122 | 6 6 | 7.26°| 6.13| 627 | 643| 66 | 698| 3 1 |A|@| 21,900
3090210 | R 25X 70 | 121 | 75| 6 | 412°| 766| 7.84| 804| 825| 873 | 3 1 |A|@| 23,100 e
3090212 | R 3 x 80 23,600 | [
- 9 6 - - - - - - 3 2 |A ® 0
3090312 | R 3 X 110 ® 25100 | [V
3090216 | R 4 X 90 ® 31300 | [~
- 12 8 - - - - — - 3 2 |A s
3090316 | R 4 X 120 ® 32,700
3090220 | R 5 X 100 ® 42,500
— |15 | 10 - - - - - - 3 2 |A
3090320 | R 5 X 130 @ 45700
3090222 | R 6 X 100 ® 55400
- |18 | 12 — - - — — — 3 2 |A
3090322 | R 6 X 140 ® 60,500
3090226 | R 8 X 150 — |24 | 16 - - - - - - 3 2 |A|@] 94,400
2 R 1 X 1 14
3090230 0 50 ~ 130 | 20 3 3 3 _ 3 B 3 5 | A @] 148,000
3090330 | R 10 X 200 ® | 162,000

- PAOVODHBRIFp.9OZTE T, See p.9 for explanation of icons. O=1Z#7fER @= Standard stock item
A1 D—J0EBEAaICHITIEENE (Le)
Effective neck length (Le) based on the inclination angle (a) of workpiece.

|
FiHAE !Qk

EEMERBICHEDZEVBDEFTFEHELZE
EJVECH

No numerical value means

no interference with the workpiece.



TIZVIR ANIVIWWRYIT4=TITL—5F—K—I)b

Phoenix Pencil Neck Deep Feeder Ball Nose End Mill

PHX-PC_DBT Typel
LH
_— — =z
Ml e e —T115
_ - .. 1 &
8
RE |apnmix
LU
LF |
Type2
_ z
a a
R e -
8
} SPEED A
CARBIDE v w K AN Y Ly
£001 FIT 45" p3438 = !

B :mm  Unit:mm

=) No. EHEES| #-I4ExEs7 - uaxETRxeR INTINE= AP AP (o = e 2 Gl Elciaiar s A CORP - 7N 3 L5
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)
3094000 0.25° |[R0.5 X0.5° X 8 17.9 1.06/8.49°| 8.13| 84 | 8.68| 8.99| 9.68 @ 15,200
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 @® 15,400
3095125|0.38° |[R0.5 X0.5° X 16 25.6 1.2 |5.84°116.13|16.68|17.26|17.89(19.3 @® 15,600
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 @ 15,700
3095141]0.56° |[R0.5 X1° X 15.7 1.1 |19.67°| 5.75| 6.18| 6.38| 6.61| 7.1 @®| 15,100
3095142|0.68° [R0.5 X1° X 8 17.6 1.1718.59°| 5.62| 8.18| 8.46| 8.76| 9.43 @®| 15,200
3095143|0.75° |[R0.5 X1° X 10 19.5 60 1.24|7.74°| 5.55(10.18|10.5310.9 |11.75 @®| 15,200
3095144/ 0.79° [R0.5 X1° X 12 214 1.31/7.03°| 5.51|12.18(12.6 |13.05/14.08 @®| 15,400
3094003|0.83° |[R0.5 X1° X 14 233 1.39/6.45°| 53 [14.16(14.65|15.18/|16.38 @® 15,500
3095145/ 0.85° [R0.5 X1° X 16 25.1 1.45/5.95°| 5.46(16.18(16.74|17.35/18.72 @® 15,600
3094004 | 0.87° |[R0.5 X1° X 18 27.1 1.5315.53"| 531|18.16/18.8 |19.48|21.02 @®| 15,600
3095146|0.88° [R0.5 X1° X 20 28.8 1.59/5.15°| 5.44|20.18/|20.89|21.65|23.37 @® 15,700
3094005|0.89° [R0.5 X1° X 22 30.8 1.67|4.83° 532 22.16|22.94|23.78|25.67 @®| 15,800
3094006|0.9° |R0.5 X1° X 24 32.7 1.74|4.55° 24.16|25.01|25.93|28 @®| 15,900
3095147 0.91° |[R0.5 X1° X 25 335 1.77|4.42°| 5.37|25.17(26.06|27.02|29.17 @® 16,500
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 @] 16,500
3094008| 0.92° |[R0.5 X1° X 28 36.4 1.88|4.07° 28.16|29.15(30.23|32.64 @ 16,600
3094009| 0.92° [R0.5 X1° X 30 383 1.95|3.86° 30.15|31.23|32.38|34.97 @® 16,700
3094010|0.93° [R0.5 X1° X 32 40.1 2.02/3.68°| 5.33|32.15|33.3 |34.53|37.29 @® 17,500
3094011]0.93° [R0.5 X1° X 34 42 80 2.09/3.51° 34.15|35.37|36.68|39.62 @® 17,500
3094012|0.94° [R0.5 X1° X 36 43.9 2.16/3.36° 36.15|37.44|38.83|41.94 @® 17,600
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 @® 15,500
3094013| 1.31° |[R0.5 X1.5° X 16 24.7 60 1.71/6.07° 6.36/16.21|16.8 |18.12 @® 15,600
3094014 1.35° [R0.5 X1.5° X 20 283 1.92|5.27° 343] 635 20.21|20.94|22.61 @ 15,700
3094015| 1.38° |[R0.5 X1.5° X 24 31.9 2.13/4.65° 24.2 |25.09/27.09 @®| 15,900
3095157|1.39° [R0.5 X1.5° X 25 32.7 70 2.18/4.52° 6.38|25.21|26.14|28.22 @®| 16,500
3094016| 1.4° |R0.5 X1.5° X 30 374 2.44/3.96°| 3.44| 6.4 (30.21(31.33|33.83 @® 16,700
3094017| 1.43° |[R0.5 X1.5° X 40 46.4| 80 297|3.17° 6.34/40.2 |41.69|45.03 @® 17,100
3094018 1.44° |[R0.5 X1.5° X 50 554 90 3.49/2.65°| 3.43| 6.37|50.21|52.07 @® 17,400
3094019| 1.45° [R0.5 X1.5° X 60 64.4| 100 4.02|2.27° 6.34/60.1962.43| @® 17,700
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 @® 16,700
- PAOVDHBIEP.9OFETE TS, See p.9 for explanation of icons. O=1R%7ER @= Standard stock item

| NEXT Jg
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Typel Type2

BN DR
Effective
Draft Angle
&

BHDER
Effective
Draft Angle

po
s

MYJEIRRBIC K o CTld. TEDfcbd. AESHHNFET D
BENBDFT,
The tool may be deflected and may interfere with the
draft area depending on milling condition.
XEET—/\HA (6n°) FEELBWAERA (a°) AR
EULTCVLFEITH. ERICEEZD T, (BREA(a”)
CFSULEVAEICTEE)
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.

B :mm  Unit:mm

— )b No. EHEES| #-I4ExE87- MaxETRxeR INTIE= AP LI = (o= ) e e Gl Elciaiar s ISR~ (7 3L -5 i
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°12.05(12.44(12.86(13.32|14.34 @® 15,400
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 @® 15,600
3094022 0.56° |R0.75 X0.7° X 20 28.4 1.8714.77°114.53/20.6 |21.32(22.09|23.82 @ 15,700
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 @® 16,700
3095211 0.45° |[R0O.75 X1° X 14.8 1.58/9.43°| 6.02| 6.2 | 6.4 | 6.61| 7.09 @® 15,100
3094024 | 0.49° |[R0O.75X1° X 8 16.9 1.63/8.29°| 7.75| 8.24| 851| 8.8 | 9.46 @® 15,200
3095212| 0.65° |[R0O.75X1° X 9 17.6 1.68|7.83°| 6.84| 9.21| 9.52| 9.85/10.59 @® 15,200
3094025| 0.62° |[R0.75 X1° X 10 18.7 1.7 |741°] 7.4 |10.24/10.58|10.95|11.78 @® 15,200
3095213|0.74° |[R0O.75 X1° X 12 204 1.79/6.71°| 6.63|12.2 (12.61]13.06|14.06 @ 15,400
3094026 0.74° |[R0O.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|@| 15,500
3095214|0.8° |R0O.75X1" X 15 23.2 1.89/5.86°| 6.72|15.21(15.73|16.3 |17.56 @® 15,500
3094027 0.77° |[R0.75 X1° X 16 243 1.91/5.61°| 7.01|16.24(16.8 [17.4 |18.76 @® 15,600 UE
3094028|0.8° |R0O.75X1° X 18 26.2 1.98|5.19°| 6.96(18.24(18.87|19.55|21.08 @® 15,600 ‘é’ﬁl
3094029 0.82° |[R0O.75 X1° X 20 28.1 2.05/4.83°| 6.91|20.24|20.94|21.7 [23.4 @® 15,700 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 @® 15,800 ;';;:E
3094030| 0.86° [R0.75 X1° X 26 337 20 2.26|4° 6.83/26.24|27.16|28.15(30.38 @® 16,500 o
3095216|0.9° |R0O.75X1" X 30 373 2.41/3.58°| 6.7 (30.22|31.28|32.43|35 @® 16,700
3094031 0.92° |[R0O.75 X1° X 40 46.8| 80 2.75/2.85°| 6.74|40.24|41.66|43.2 @® 17,800
3094032| 0.93° |[R0.75 X1° X 50 56.1| 90 3.1 [2.36°] 6.71]50.23]52.02[53.94| @ 18,500
E 10— REAaICHTREEME (Le) O=1R#EEER @= Standard stock item
Effective neck length (Le) based on the inclination angle (a) of workpiece.
|
:F%ﬁ}i{‘!ek

EEWRBICHEDEVBDIFFEHELZ

xKUFT,

No numerical value means

no interference with the workpiece.

[ NEXT g



TIZVIR ANIVWWRYIT =T ITL=—5F—K—Ib

Phoenix Pencil Neck Deep Feeder Ball Nose End Mill

PHX-PC_DBT Typel
LH
wl 5 é /r150
_ JE I | -
8
RE " |apmx
LU
LF |
Type2
- z
a a
- .1 8
8
3 SPEED e
CARBIDE v KII N 3EY L
WXS  +o0.01 FIT 45" p3438 LF |
m B :mm  Unit:mm
=) No. EHEES| #-IExEn7 - MaxETRxeR INTINE= AP AP [o = e e Gl Elciaiar s A COUP - 7N 3 L5
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° |[R1  X0.5° X 10 18 60 2.06/6.95°|10.18/10.5 [10.85|11.22|12.05 @ 15,000
3095223/ 0.38° |R1  X0.5° X 20 27.6 2.24/4.39°|20.17|20.84|21.56|22.33|24.06 @ 15,700
3094034|0.41° |[R1  X0.5° X 30 37.4| 70 2.41/3.21°|30.18|31.2 |32.29|33.46|36.1 @ 16,400
3095241|0.62° |[R1 X1° X 10 17.7 2.19/7.06°| 8.05/10.24(10.58|10.94|11.75 @ 15,200
3094035/ 0.64° |[R1  X1° X 12 19.7 2.246.32°| 8.75/12.28(12.69|13.13|14.12 @®| 15,400
3094036|0.69° [R1  x1° X 14 21.6 2.31|5.73°| 8.56|14.28(14.76|15.28|16.44 @®| 15,500
3095242/ 0.76° |[R1  X1° X 15 224 60 2.36/5.49°| 8.08|15.25(15.77|16.32|17.57 @®| 15,500
3094037|0.74° |[R1  X1° X 16 235 2.38/5.25°| 8.44|16.28(16.84|17.43|18.77 @ 15,600
3094038|0.77° |[R1  X1° X 18 253 2.45|4.84°| 8.35/18.28/18.91|19.58|21.09 @ 15,600
3095243|0.82° |[R1  X1° X 20 27 2.54|4.49°| 7.93|20.24|20.94|21.69|23.37 @®| 15,700
3094039/ 0.83°[R1  X1° X 24 30.9 2.66/3.91°| 8.2 |24.28|25.12|26.03|28.06 @ 15,800
3095244/ 0.86° [R1  X1° X 25 31.7 20 2.71/3.8° | 7.97|25.25(26.13|27.07|29.19 1 @ 16,500
3094040/ 0.84° |[R1  X1° X 26 32.8 3 6 | 105 2.73/3.68°| 8.16|26.28(27.19|28.18|30.39 3 A @ 16,500
3095245|0.89° |[R1  X1° X 30 36.4 20 771 2.89/3.29°| 7.9 [30.24/31.3 [32.43|34.99 @ 17,500
3095246|0.92° |[R1  X1° X 40 45.7 3.242.6° | 7.88|40.24|41.66/43.18 @ 17,800
3095247/0.93° |[R1  X1° X 50 55.1/100 3.59|2.15°| 7.87|50.24|52.02|53.93 @ 19,500
3094041|1.15° |[R1  X1.5° X 16 23.1 2.6 |5.35°| 5.61(10.96]16.38/16.96|18.26 @ 15,600
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 @ 15,700
3094043|1.27° |[R1  X1.5° X 24 30.3 3.02/4.01°| 5.54|10.49(24.38|25.26|27.23 @ 15,800
3094044|1.32° |[R1  X1.5° X 30 35.7 20 3.33/3.37°| 5.52|10.41(30.39|31.49|33.97 @ 17,500
3095251/ 1.39° |[R1  X1.5° X 40 445 3.88/2.67°| 5.45| 9.96|40.33|41.81 @ 19,700
3094045| 1.40° |[R1  X1.5° X 50 53.7 438 2.21°| 5.48/10.15|50.38(52.23 @ 19,500
3094046| 1.41° |[R1  X1.5° X 60 62.8|100 “711.85°| 6.38/18.56(61.46 - @ 21,900
3095262/ 1.93° |[R1  X2° X 60.3 1.94°| 46 | 6.36(11.49 @ 21,900
3095273|2.85° |[R1 X3 X 412 ~ | 50 6 |285°| 3.96| 469| 59 | 8.28 2 @ 19,800
3095281|3.94° |[R1 X4 X 30 3.95°| 3.64| 4.04| 4.59| 5.38| 8.81 @ 19,300
- PAOVDHBAIFP.9ETE TS, See p.9 for explanation of icons. O=17#7tER @= Standard stock item



Typel Type2

BN DR
Effective
Draft Angle
&

BHDER
Effective
Draft Angle

po
s

MYJEIRRBIC K o CTld. TEDfcbd. AESHHNFET D
BENBDFT,
The tool may be deflected and may interfere with the
draft area depending on milling condition.
XEET—/\HA (6n°) FEELBWAERA (a°) AR
EULTCVLFEITH. ERICEEZD T, (BREA(a”)
CFSULEVAEICTEE)
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.

B :mm  Unit:mm

— )b No. EHEES| #-I4ExE87- MaxETRxeR INTIE= AP AP (o= T e e Gl Bzt ISR |- (7 3L -5 i
EDP No. a RE X &n X LU X LF LF |APMX|DCON| Dr | DN | 6k | 05°] 1° | 1.5°] 2° | 3° |ZEFP|Type| Stock |  (Yen)
3094047 | 0.44° |R1.25 X0.7° X 16 22.8 2.72/4.79°|116.07|16.58(17.14|17.74(19.08 @ 18,700
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 @® 19,000
3094049 0.53° |R1.25 X0.7° X 24 30.4 2.92|3.51°|20.07 |24.74|25.59|26.51 |28.56 @ 19300
3094050 0.57° |R1.25 X0.7° X 30 36.2 6 3.07|2.93°/19.03(30.86|31.93|33.08 @® 19,700
3094051 0.83° |IR1.25X1° X 30 35.7| 80 38 S5 3.33/2.97°| 9.66(30.34|31.39|32.53 311 1a @® 19,700
3094052| 0.88° |[R1.25 X1° X 40 45 3.68|2.33°| 9.53(40.34|41.75|43.27 @® 20,100
3094053|0.9° |R1.25X1° X 50 544 100 4,03/ 1.92°| 9.45/50.34|52.11| — — @® 21,400
3094054 | 1.33° |R1.25 X1.5° X 40 43.9 43 [239°| 6.61|12.41(40.47|41.94 @® 21,100
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 @ 23,600
3094056 | 1.42° |R1.25 X1.5° X 80 83.7|150 6.39/1.93°| 6.56(12.1 |80.48| — @ 25,700
3095321]0.27° |[R1.5 X0.5° X 20 26 3.17/3.61°|120.29|20.95(21.65|22.4124.11 @ 19,000
3094057 0.51° |R1.5 X1° X 16 21.8 3.26/4.37°|15.51|16.49|17.03|17.61|18.93 @® 18,700 mE
3095341]0.69° |IR1.5 X1° X 20 25.5 3.44/3.68°|13.27|20.41(21.09|21.83|23.48 @ 19,000 gq
3094058| 0.69° |R1.5 X1° X 24 293 80 3.54/3.17°|14.42|24.49|25.32|26.21/|28.22 @ 19,300 ig.
3095342/ 0.76° |[R1.5 X1° X 25 30.1 361 3.07°|13.37|25.42(26.28|27.21{29.3 @ 19,200 1IE§
3094059|0.71° |[R1.5 X1° X 26 31.2 2.97°114.29|26.49|27.39|28.36 1 @ 19200 o
3095343/ 0.8° |R1.5 X1° X 30 34.8 6 3.79/2.63°|13.24(30.4 |31.45|32.57 @ 19300
3095344 0.85° |IR1.5 X1° X 40 442 4.13|2.05°|13.37|40.42|41.83|43.34 @ 19,700
3095345/ 0.88° |[R1.5 X1° X 50 53.5 448/ 1.68°(13.33]50.42|52.19 @ 21,400
- 100| 4.5 2.9 3 A
3095346|0.9° |R15 X1° X 60 62.9 4.83/1.42°113.3 |60.42 - @ 21,900
3094060|0.9° |R15 X1° X 70 7231110 5.14/1.23°|13.61|70.5 - - ] @ 22,400
3095356 1.45° |[R1.5 X1.5° X 60.8 100 1.45°| 8.55/14.68 @ 21,900
3095365| 1.91° |[R1.5 X2° X 465 - 6 |1.91°| 7.21| 9.77|16.54 2 @ 21,400
3095374]2.8° |R1.5 X3° X 321 80 2.81°| 6.11| 7.15| 8.81|11.83 || |@] 19,500
3094061|2.6° |R1.5 X3° X 40 436 8 6.49|3.46°| 6.32| 7.6 | 9.79|14.45|41.27 @ 20,700
3094062 2.69° |IR1.5 X3° X 50 55.4 120 10 7.54/3.77°| 6.3 | 7.56| 9.7 |14.19|51.27 1 @ 23,800
3094063 2.78° |[R1.5 X3° X 70 75.2 19 9.64|3.53°| 6.28| 7.52| 9.61|13.92|71.26 @® 26,200
3094064 | 2.83° |IR1.5 X3° X 90 91.3]130 11.74/2.9° | 6.27| 7.5 | 9.56|13.78| — @ 27,300
A1 D—J0EEAaICHTIEEYER (Le) O =IZ#7ER @= Standard stock item
Effective neck length (Le) based on the inclination angle (a) of workpiece.
L .
. |
THRE S EEWEMICHEOHENE DT E

EVES

No numerical value means

no interference with the workpiece. m
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Phoenlx Pencil Neck Deep Feeder Ball Nose End Mill

PHX-PC_DBT Typel
LH
wl 5 é /r150
_ _ | 8
5]
RE lapmx
Ly
LF |
Type2
_ z
a o
S I -
8
. SPEED e
CARBIDE o A D AN LU
+0.01 FIT 45" p3438 LF |
m B :mm Unit:mm
VIl No. R i-14ExEs7- eaxeTe <R INTEINE bl R s e R I—UREAAIKT DRAIMR (L)~ |E Az 1ERE RS
EDP No. RE X n X LF |APMX|DCON| Di | DN | &k | 05°] 1° [ 15[ 2° | 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 @ 19,000
3094066| 0.73° |[R1.75 X1° X 30 34 | 80 6 4.22|2.27°|15.6 |30.53|31.57|32.69 @®| 19,300
3094067|0.8° |R1.75X1° X 40 434 4.57|1.75°|15.27 |40.53|41.93 @ 19,700
3094068| 0.85° |[R1.75 X1° X 50 52.7 100 53 34 | 492/ 1.43°(15.09/50.52| — 3|1 |A|@ 21,400
3094069 1.33° |R1.75 X1.5° X 60 64.1 8 6.2 |2.1° |10.1 |19.09|60.72|62.94 @®| 25,700
3094070 1.38" |[R1.75 X1.5° X 80 82.1]120 7.25/1.62°|10.06/18.8 |80.72 @®| 28,400
3094071| 1.4° |R1.75X1.5° X 100 103.9| 150 10 8.29| 1.84°(10.04(18.72{100.73 @®| 34,300
3095421/ 0.29° |[R2  X0.5° X 25 29 4.23|2.18"|25.33|26.14|27.01|27.95 @®| 19,200
3095441/0.76° [R2  X1° X 30 33 80 4.73/1.897]15.92|30.49|31.52 @® 19,300
3095442|0.82° |[R2  X1° X 40 424 6 5.08| 1.45°|15.85/|40.49 1 @®| 19,700
3095443/ 0.86° [R2  X1° X 50 51.8 5.43|1.17°|15.81]50.49 @®| 21,400
3094072|0.86° |[R2  X1° X 60 61.2]100 5.74/0.98°|16.23 @®| 22,200
3095444/ 0.97° |R2 X1 X 613 - 6 |0.97°|14.28 2 @®| 22,200
3094073|0.89° |[R2  X1° X 70 74.3 120 8 6.09/1.61°|16.14|70.56|73.04| — 1 @®| 26,800
3095445|0.92° |[R2 X1 X 80 83.5 6.48| 1.42°|15.76|80.48 @ 27,200
3095453| 1.42° |[R2  X15° X 42.2 - 80 6 6 |1.43°(10.19]164 2 @®| 19,800
3094074|1.32° |[R2  X15° X 60 63.2 120 8 6.66| 1.9° |11.05/20.83|60.78 1 @®| 26,500
3095454| 1.46° |[R2  X1.5° X 804 - 6 39 8 |1.47°11051(179 | — 3 2 A @®| 27,200
3094075 1.4° |R2  X1.5° X100 103 | 150 10 |77 | 8.76]1.72°(10.96/20.31(100.77 1 @®| 32,700
3094076| 1.53° |[R2 X2 X 30 354| 80 5.49/3.5° | 9.48/13.67(284 |31 |33.36 @®| 19,300
3095462| 1.93° |R2 X2 X 613 120 1.94°| 9 ]12.12|20.28 @®| 26,500
3094077|1.78°|R2 X2 X 66.7X140] — |140 8 - | - 2 29,400
. ; 1.77°| 9.39|13.36|26.49 ®
3094078|1.78° |[R2  X2° X 66.7 X160 160 @®| 32,000
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 @®| 19,300
3095472|2.84° |R2 X3 X 422 100 2.85°| 7.77| 9.07|11.11|14.79 @®| 23,600
3094080| 2.54° |[R2  x3" X 47.1X120 120 @®| 26,500
3094081|2.54° |R2  x3° X 47.1X140] — |140 8 . - 2 @®| 29,400
S ; 2.54°| 8.07| 9.7 |12.56|18.76
3094082| 2.54° |R2  x3" X 47.1X160 160 @®| 32,000
3094083| 2.54° |[R2  x3" X 47.1X200 200 @®| 35,300
« PAIVOFHBAFP.OZTE TS, See p.9 for explanation of icons. O={RE{ER @= Standard stock item



Typel Type2

BN DR
Effective
Draft Angle
&

BHDER
Effective
Draft Angle

po
s

MYJEIRRBIC K o CTld. TEDfcbd. AESHHNFET D
BENBDFT,
The tool may be deflected and may interfere with the
draft area depending on milling condition.
XEET—/\HA (6n°) FEELBWAERA (a°) AR
EULTCVLFEITH. ERICEEZD T, (BREA(a”)
CFSULEVAEICTEE)
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.

B :mm  Unit:mm

— )b No. EHEES| #-I4ExE87- MaxETRxeR INTIE= AP AP (o= T e e Gl Bzt ISR |- (7 3L -5 i
EDP No. a RE X 8n 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 @®| 19,300
3095541|0.76° |[R2.5 X1° X 35 39.71100 5.86|2.36°|18.24|35.54|36.74|38.03 @®| 24,000
3094085|0.76° [R25 X1° X 40 445| 80 5.99/2.09°|19.15/40.63 42.0143.5 @®| 23,600
3095542|0.84° [R25 X1° X 50 53.7 100 6.38/1.7° [18.29|50.55|52.29 1 @®| 24,900
3094086| 0.85° [R25 X1° X 60 63.2 8 6.69(1.44°(18.76|60.63 @®| 25,200
3095543|0.89° [R25 X1° X 70 724 7.5 4.9 | 7.08]1.25°(18.26|70.55 - |3 A|@| 28,100
3094087|0.89° [R25 X1° X 80 81.9 7.39/1.1° |18.6 [80.63| — || |@] 28,800
3095544 0.98° [R25 X1° X 90.4 — 1130 8 0.98°(16.9 | — B ) @®| 29,400
3095553| 1.45° |[R25 X1.5° X 61.8 1.45°(12.23119.91 @ 27,900
3094088 1.36° [R2.5 X1.5° X 90 92.3 10 9.15/1.61°|13  |24.08/90.89 1] |@ 35,000
3095562| 1.91° [R25 X2° X 475 = 8 8 1.91°110.62(13.96 21.97 2] |@ 27,500
3095641|0.77° R3  X1° X 40 42.6 8 6.981.48°(20.79|40.62 _ @®| 26,200 . E
3095642|0.82° [R3  X1° X 50 519,100 7.33/1.19°|20.76|50.62 1 @ 26,800 A=
3094089/ 0.83° [R3  X1° X 60 65.1 10 7.64/1.87°|121.3 |60.7 62.78 @®| 32,000 ig
3095643/ 0.97° |[R3  X1° X 623 ~ 1130 8 8 10971834 — 2| |@] 29,700 +Ts§
3095644/ 0.9° R3  X1° X 90 93.1 10 8.72/1.29°|20.81|90.63 1 @®| 35,000 o
3095651| 1.42° |[R3  X1.5° X 43.2 100 8 8 143°)13.66/20.72| - ] |e 26,500
3095653|1.46° [R3  X1.5° X 814 130 9 10 59 10 1.47°114.23|23.29 _ |3 A @®| 34,300
3095661| 1.87° |[R3  X2° X 336 100 8 8 1.87°112.02|15.15(21.62 @®| 25,700
3095662| 1.93° [R3  X2° X 623 130 1.94°112.45/16.39(25.96 @®| 33,600
3094090| 1.72° |[R3  X2° X 69.7X130, — . 2 @®| 35,000
- - 1.72°113.09(18.51|36.44
3094091|1.72° |[R3  X2° X 69.7 X160 160 10 10 @ | 38,500
3094092|2.44° |R3 X3 X 50.1X130 130 @®| 35,000
3094093|2.44° |R3 X3 X 50.1X160 160 2.43°(11.49|13.79(17.79|26.47 @®| 38,500
3094094 | 2.44° |R3  X3° X 50.1X200 200 @ 42,200

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

FHAE !ek

REMRRICHEDIEVEDFFHIELZE
xRUEFY,

No numerical value means
no interference with the workpiece.

posid 2]
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Phoenix Pencil Neck Deep Feeder Ball Nose End Mill

PHX-PC-DBT

B -]

g

R SPEED
\/ = “,‘ FEED

LH

APMX

LU

DCON

LF

APMX

LU

DCON

R0 “wxs rom BT | 45 |p3sas e |
m B :mm  Unit:mm
=) No. EHEES| #-IExEn7 - MaxETRxeR INTINE= AP AP [o = e e Gl Elciaiar s A COUP - 7N 3 L5
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 @®| 30,800
3095841|0.77° R4 X1° X 50 523 10 9.22(1.21°|25.88|50.77 || |@] 34,300
3095842 0.97° R4 X1° X 633 ~ 1120 10 ]0.97°|22.22 _ | 2 | |@] 35,000
3094096|0.82° R4 X1° X 70 70.9 9.88/0.87°(26.38 @ 35,600
3094097|0.85° R4 X1° X 80 84 10.23| 1.45°|26.27(80.84| — @ 42,800
3095843/ 0.88° R4 X1° X 90 934 150 12 10.62|1.3° |25.78|90.76 @ 45,400
3094098|0.88° R4 X1° X100 102.7 10.93| 1.17°|26.13(100.84 || |@] 46,800
3095844/ 0.98° R4 X1° X120.6 _ 18012 79 12 0.99°23.82| — = - |3 oy A|@®| 51,100
3095851|1.42° R4 X1.5° X 442 120 10 10 1.43°(17.02|24.55 || |@] 34,000
3094099 1.21° |[R4  X1.5° X 60 63.8 10.35/1.94°|19.14(35.59|61.21 1 @ 41,200
3095853| 1.46° [R4  X1.5° X 824 150 1.47°(17.88(28.31 _ ] |e 44,700
3094100| 1.3° |R4 X1.5° X 923 12 1.3° |19.14|35.56 @ 44,700
3095862| 1.93° R4 X2° X 633 — | 120 12 1.93°(15.84|20.45 (30.94 2 @ 41,200
3094101|1.67° |[R4 X2° X 72.7X150 150 . @ 44,700
S " 1.67°(16.79|23.66 |46.38
3094102| 1.67° |[R4 X2 X 72.7X160 160 @ 49,500
3094103|0.69° [R5 X1° X 50 524 120 12 11.08]1.23°|31.91|50.98 _ _ | 1] |@] 46,100
3096041 0.97° [R5  X1° X 643 - 12 1097°|12593| — 2 @ 47,000
3096042|0.83° [R5 X1° X 80 88 160 12.16/ 2.09°|30.88|80.91(83.6686.61 ] e 69,100
3096043|0.87° [R5 X1° X100 106.7 12.86/1.71°|30.83(100.91104.38 @®| 69,800
3096044|0.89° [R5 X1° X120 125.4| 180 16 13.56| 1.44°|30.8 (12091 @®| 75,700
3096045/ 0.91° [R5 X1° X140 144.1 | 200 15 9.9 14.26| 1.25°|30.78|140.9 _ - |3 A @®| 81,600
3096046|0.92° [R5 X1° X160 162.8| 220 14.96|1.1° |30.76(160.9 @®| 87,500
3096051| 1.42° [R5 X1.5° X 452 - | 120 12 12 1.43°(20.28/28.01 2] @ 46,500
3094104| 1.24° [R5 X1.5° X 80 859|160 16 13.24]2.15°|23.1 |42.35|81.42|84.3 I @®| 69,100
3096053| 1.47° [R5 X1.5° X121.6 180 16 1.48°121.91352 | — ®| 75,700
3096061|1.87° [R5 X2° X 356 - |120 12 12 1.87°18.25|21.72|27.65| — 2 @®| 46,100
3096064 | 1.95° [R5 X2° X 929 160 16 16 1.96°(19.52|25.3839.18 @®| 69,500
O =1Z#7EER @= Standard stock item

- PAOVDFHBEFP.9ZETETREL, See p.9 for explanation of icons.



Typel

BHDER
Effective
Draft Angle
P
s

Type2

BN DR
Effective
Draft Angle
o

MYJEIRRBIC K o CTld. TEDfcbd. AESHHNFET D
BENBDFT,
The tool may be deflected and may interfere with the
draft area depending on milling condition.

XEET—/\HA (6n°) FEELBWAERA (a°) AR
EULTCVLFEITH. ERICEEZD T, (BREA(a”)
CFSULEVAEICTEE)
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.

m B :mm  Unit:mm
— )b No. EHEES| #-I4ExE87- MaxETRxeR INTIE= AP LI = (o= ) e e Gl Elciaiar s ISR~ (7 3L -5 i
EDP No. a RE X 8n X LU X LF LF |APMX|DCON| Di | 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 @® | 66,400
3094105/ 0.77° [R6  X1° X 80 84.5|160 16 13.98| 1.48°|37.25|81.2 1 @®| 69,100
3096242|0.85° |[R6  X1° X100 103.2 180 14.76| 1.19°|35.79(101.04 _ = || |@] 83,400
3096243 0.98° [R6  X1° X 122.6 = 18 11916 |0.99°32.25| — — | 3] 2 |A @] 84,000
3096244 0.91° R6  X1° X160 166.7 | 220 16.85| 1.44°|35.8 [161.05 T @ (122,000
3094106| 1.18° [R6  X1.5° X 80 90 |130 20 15.03|2.75°|27.38|51.44/81.75|84.6 @®| 95,000
3096254 | 1.48° |[R6  X1.5° X 160.8 — |220 20 |1.48°|25.89|41.87| — = 2] |@ 122,000

E1:9—0QEAaICHTIEEME (Le)
Effective neck length (Le) based on the inclination angle (a) of workpiece.

FHAE 10k

REWRRICHEDOEVEDETFHELZ

RULFT,

No numerical value means
no interference with the workpiece.

@ =1RAEEEm

@ = Standard stock item
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Phoenix Long Neck Ball Nose End Mill

PHX-LN-DBT

&
P
‘ o = e 8
) _ o a ! )
— N —
< APMX
LU
LH
LF
Type2
_ &
= 8
o )
e —
& | |apvix
LU
LF

v KO awN | S
WXS  +o0007 FIT 45° | p3g

CARBIDE

B4 :mm  Unit:mm

PAR AR SRR || | 2R | IR [vrvoR| BE | Tiag| Y OBRACHISRANR ()T | Wu | ik | 7EE | S
EDP No. RE X LU LF APMX | DCON DN 8k 0.5° 1° 1.5° 2° 3° ZEFP Type Stock (Yen)
3194901 |[R03 X 1 | 9.1 10.89°| 1.15] 1.19| 123] 1.27] 1.38 ®| 4760
3194902 |[R03 X 2 | 10.1 9.81°| 219 228 237 | 247 | 271 ®| 4760
3194903 [R0.3 X 3 | 11.1 | 50 |045| 4 |055| 892°| 323| 336| 351 | 367| 404| 3 | 1 |B|@| 4,760
3194904 |[R03 X 4 | 12.1 8.18°| 428]| 445| 465| 486| 536 ®| 4,980
3194906 |[R03 X 6 | 14.1 7.01°| 636]| 6.63| 693| 7.26| 8.02 ®| 4,980
3195004 |[R05 X 4 | 112 7.98°| 427 | 444| 462| 483| 53 ®| 4,540
3195006 |[R0.5 X 6 | 132 674 | 635| 662| 69 | 7.22| 7.96 ®| 4,840
3195008 |[R0.5 X 8 | 152 5.83°| 844 | 879| 9.18| 9.61 | 1061 ®| 4,840
3195010 |[R0.5 X 10 | 172 | 50 |0.75| 4 |0.95| 5.14°|10.52 | 10.97 | 11.46 | 1201|1326 | 3 | 1 |B|@| 4,840
3195012 |R0.5 X 12 | 19.2 459° 1261 | 13.15 | 13.75 | 144 | 15.92 ®| 43840
3195014 |R0.5 X 14 | 21.2 4157147 [1533]16.03[16.79 | 18,57 ® 5720
3195016 |R0.5 X 16 | 23.2 3.79° | 16.78 | 17.51 [ 1831 [ 19.18 | 21.23 ®| 6,690
3195106 |[R0.75 X 6 | 12 632°| 634 659| 687 | 7.17| 7.88 ®| 4610
3195108 |[R0.75 X 8 | 14 538°| 843| 877| 9.15| 9.56 | 10.53 ®| 4,840
3195110 |R0.75 X 10 | 16 50 |1.13| 4 |1.45| 468 |10.51|1095|11.43|11.96|13.18| 3 | 1 |B|@]| 5270
3195112 |[R0.75 X 12 | 18 4141126 |13.13 1371|1435 15.84 ®| 5720
3195116 | R0.75 X 16 | 22 337°]16.77 | 1749 | 1827 | 19.14 | 21.15 ®| 5720
3195206 |[R1 X 6 | 11 579°| 633| 657 | 683| 7.12| 7.8 ®| 4,540
3195208 |[R1 X 8 | 13 482°| 842 875| 9.11| 9521045 ®| 4840
3195210 |[R1 X 10 | 15 - 413°[105 [1093[11.4 [11.91]13. ®| 4840
3195212 [R1 X 12 | 17 3.61°]1259]13.11 [ 13.68 | 143 [ 1576 ®| 4840
3195214 [R1 X 14 | 19 1.5 4 |1.95] 321°[1467[1529]1596 1669|1841 | 3 | 1 |B|@] 4840
3195216 |[R1 X 16 | 21 2.89° | 16.76 | 17.47 | 18.24 | 19.09 ®| 4,840
3195218 |[R1 X 18 | 23 2.63° | 18.85 | 19.64 | 20.52 | 21.48 ®| 4,840
3195220 |[R1 X 20 | 25 60 241°]2093 | 21.82 | 228 |2387 | ®| 4,840
3195222 |[R1 X 22 | 27 222°]23.02 |24 |2508]2627 ®| 6,690
3195312 |R 1.5 X 12 | 145 2.17°112.81]13.32 | 13.88 | 14.49 ® 5610
3195316 |[R 1.5 X 16 | 185 1.67° 16.98 | 17.68 | 18.44 ®| 6,59
3105320 |R15 x 20 | 225 | 0 |22 4 12859352116 | 2204 - h 31 1B 6,360
3195325 |[R 1.5 X 25 | 27.5 1.1° 2637|2748 | ®| 6,360
3195416 |[R2 X 16 ®| 6,59
3195420 |[R2 X 20 | — | 60 |3 4 |385| — - = = = — 3| 2 |B|@| 659
3195425 |[R2 X 25 ®| 6,59
3195520 |[R3 X 20 ® 3230
3195530 |[R3  x 30 | _ | 0 |%° 6 |38 - B B B B B 3| 2 Bl gas0
- PAOVODHRIFp.9OZTETEL. See p.9 for explanation of icons. O =1Z#7EER @= Standard stock item

E1 =0 REAaICHTIEEMR (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

5 8
= 2 E( A‘/ a
— - - — / - B - I
- : RE
! APMX
LU
LH
LF
1
Type2 =
o
(&)
[a]
RS ——— ) |
RE/ APMX
R
_ SPEED
CARBIDE v KD a3
X +o00 FIT 55 p29-32
DC=5 0~-0.015 LF 1

6=DC 0.01~-0.005

B :mm  Unit:mm

PRI CRE P REP R TR | | 2R | UK vrvoR| BE |THag V- /BORAACHIDRANR (Le) | | iR | 16 | EEME
EDP No. DC X RE LU LF APMX | DCON DN 6k 0.5° 1° 1.5° 2° 3° ZEFP | Type | Stock (Yen)
3090002 | 1 XRO.3 4 13.9 | 60 2 6 |0.95(10.55°| 4.23| 437 | 453| 47 5.08| 3 1 |A|@| 25100
3090003 | 1.5 XR 0.3 451|129 | 60 3 6 |1.45| 9.83°| 474| 491 | 509| 528| 571| 3 1 |A|@ 25,100
3090004 | 2 XROS 6 14.0 | 60 4 6 |195| 84° | 6.29| 651 | 6.75| 7 757 3 1 |A|@| 23,800
3090006 | 3 X R 0.8 9 149 | 70 6 6 |[285| 5.76°| 9.59| 9.92|10.28|10.67 |11.53| 3 1 |A|@ 23,600
3090008 | 4 XR1 12 16.1 | 70 8 6 |3.85| 3.58°(12.69|13.13|13.6 [14.12|15.26| 3 1 |A|@ 23,600
3090010 | 5 XR1 15 172 | 70| 10 6 |485| 1.68°115.79 1634|1693 | — = 3 1 |A|@ 23,800
3090016 | 8 XR 2 - - 90 | 16 8 - - — — - — — 3 2 |A|Aa| 32,900
3090022 |12 XR 2 — — 120 24 | 12 — — — — = = = 3 2 |A|Aa| 54,500
3090030 |20 XR 3 - — | 150 | 40 | 20 - - - — - - - 3 2 |A|A 156,000
A= COHERIF. PHX-DFR(PY) NIDEZEETETLEWTHEDET, (FEEETHEER TV, ) O=1Z#7EER @= Standard stock item
A= These products have been stopped producing and replaced by PHX-DFR (p.9) A=FRBROBRBADDOBREE(EEZ CHERTEL.)

. L . . A= i
 PAAVOBBIED.9ETE T, See p.9 for explanation of icons. Scheduled to be replaced by new product or successor item

E1ID—J0EAaICHITIEEIR (Le)
Effective neck length (Le) based on the inclination angle (a) of workpiece.
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PHX-DFR/PHX-PC-DFR/PHX-LN-DFR/PHX-CRT WIRISRAFEER utting onditions

H&EJ*Z l-\b$ Ey %1¢ UUD}[H%“%#F Vibration control conditions
REIM FEERTTEXD - .
~40HRC =EUAMERM R DR T EIFINTIRS
mﬁ'u*j High feed roughing of free-cutting materials 38 ~53HRC ~B55HRC
Work Material Semi-roughing in high toughness mold materials Machining Conditions For Finishing
Eﬂgﬂﬁ] ' jul \— I“Jﬁﬁ] Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DHs DHsksk - DACs3% SKT4 - SKD61 - NAK8O - HPM1 - DH3ks
BREH | menge | wom | DARSMM) | marge | o | DRRTMM) Rel T LT
Nz RE EIJE ;?JJA%E Speed Feed Depth of Cut Speed e Depth of Cut Speed Feed Depth of Cut (mm)
bc éégm::;e (min™) (mm/min) ap de (min™) (mm/min) ap de (min™) (mm/min) ap de 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 0.4 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. LEEOREURBIRHFIFERTY, EEOINIREICEDETRE T,
2. . LY EEIEOBSVEDZECHEATEL. T
3. TEDIRNBEEZR/NRICIMATTEATEV. ap
4. VIHERFZHEIMICEL DD T, HEEODMEVDDZEELT RSV, BEI7 JO—ZHERLET.
5. EBERMIZTSHBE:.aeDHEZ AR FIC.apDREZSECTEATEL, 2P A
6. CAMPHMAIT I—F EBBDORBAD UKIFHRERET DI ET. KORELICEEDMIHAREEEDFH T, “
7. - BEHEFRHEH TSSO THEEZERSINDHE(CIF. BEEEZMIATTHEATEO. . Qe |
8. HEMEFWIAHBEU LTI TENZHEICE XDEREZTFTSEATEL,
9. HAREDIHIRHREIDNEVEE EDREZRA150%ZERICHEUCIHNIEEEETT,
10. IAREHDTHIRERL DK ELLEDIBEF. RRE 0%ICHERT DETRELLIMIHEFETI,



N FROM

. U U DHNFIZEAE vioration control conditions
~40HRC S UA MR PRI RE T EFIMIRS
I High feed roughing of free-cutting materials _38 = 53HRC > ~55HRC _
o ot Semi-roughing in high toughness mold materials Machining Conditions For Finishing
SAEEH - TVUI\— R /8 Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPMT - DH3k3k DHsksk - DACsk3% SKT4 - SKD61 - NAK8O - HPM1 - DHsksk
= o -
#e | o |aTE|iang| oEm | womm| WEEOD | mmam momm) O0NCOT i e
D = ?fu‘m:q‘;ff (min’) | mm/min) | ap ae min’) | mm/min) | ap ae (min)  m/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
} 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 03 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 utting onditions
N FROM

. VU D IMHIZEAEF vivration control conditions
~40HRC SUAMEEEM RFREDRE T EIFINTIRS
I High feed roughing of free-cutting materials ‘ }38 == 53HRC o ~55HRC -
T Semi-roughing in high toughness mold materials Machining Conditions For Finishing
SHEEE - TUI\— R/ 8 Hardened Steel - Prehardened Steel
SKT4- SKD61- NAK80 - HPMT - Db DHfsk - DACH SKT4- SKD61 - NAK8O - HPM1 - DHs
= SF e
we | o |aTE|iaag| oEEE womm| WEEOD | mmam momm) 0RO i e
e = Rﬁgmg‘jﬁf (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
o 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 14 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, 77
2. . RILYREIEOEVBDZESHERATEL.
3. IE@}EH*EE%EU\BEIC}fﬂi_CEfﬁﬁfl—FéUo . ap %\
4. YIELHENISHEA SBE LD DT, BEEDDMEVDHDZEEELT TSV, BRI JO—ZHERULET,
5. iﬁﬁ??]ﬂl’éﬁ?%ﬁl&ae@ﬁﬂE’&ﬁFﬁ??[C‘gp0)@1@’&%\%[(2@%?3&90 . /// 7 //]
6. CAM ’@#EWE:\J"C:L—TE.‘E@ REFAD UL IFRRZRET D t_C\_JZ D;CE_PTCIEJJ%DJJDID‘EJEEtHO E:H 26
7. - EBEHIEENZEETIHEE PN THEEZERSINDBEICE. BEEEZINITTERATEL, <—4
8. HEERHIAFAELU LTMIEINZBEICIE EDREZTFCSERATEL,
9. tHARS HHHIRHREIDINEVGEE. EDREZREA150%ZBRICABLUCMIBAIRETT.
10. YBARS DR EREID KELLDIBEF. RAE0%ITHERT D2ETCRELMINTAIFETT.
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N FROM

. U U DHNFIZEAE vioration control conditions
~40HRC SUA MR PRI RE T EFIMIRS
I High feed roughing of free-cutting materials _38 = 53HRC > ~55HRC _
o ot Semi-roughing in high toughness mold materials Machining Conditions For Finishing
SAEEE - TVUI\— R /8 Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPMT - DHsk3k DHsksk - DACsk3% SKT4 - SKD61 - NAK8O - HPM1 - DHsksk
= o o
#e | o |aTE|iang| oEm | womm| WEEOD | mmam momm) UONCOT i C e
D = ?fu‘m:q‘;ff (min’) | mm/min) | ap ae min’) | mm/min) | ap ae (min)  m/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 3.4 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
2 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
20 1,500 1,900 0.47 53 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']%f#ﬁiﬁﬁ Cutting Conditions

(6]

U D BHDE Libcroove Milling = (FEE)
3 (S iar— _ - Contour Line Finishing
e 7B Slotting Fa5F4 TV conouroffser
R HA4
Work Material
CENA1., STAVAX., HPM38. SKD61
42 ~55HRC
. - AR E (mm) _, RV ENAEE (mm) N s IAZE (mm)
HE XDE \ d EDRE o i3 b=39)
9 E RE BTR @fge:jz Fezg Depth of Cut @S!;fetdg Fejez = Depth of Cut @S?eedg Fe)jg Depth of Cut
bc 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
0.8 04 4 18,000 720 0.02 0.2 18,000 930 0.02 0.2 18,000 1,150 0.015
’ ’ 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
i . 4 18,000 830 0.03 0.23 18,000 1,000 0.03 0.23 18,000 1,440 0.022
’ 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
[I85) 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
3 0 8 12,000 1,300 0.05 0.46 12,000 1,620 0.05 0.46 18,000 1,620 0.022
’ 12 12,000 1,150 0.04 0.46 12,000 1,320 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
) 05 8 12,000 1,300 0.075 0.45 12,000 1,760 0.075 0.45 18,000 1,620 0.025
’ 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
TNFTTEATEL, 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
UGEDEREZ NI CTEATEL, 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.
5. {58, FEHI TSR CENCERMIZE SERA TS L, 5. 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— I CHERARDL LIFMTZTSHBEE MTEYF (AR T/I\A heE 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.
AEET T, 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
TRET Y, 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.




PHX-DBT/PHX-PC-DBT WIRISRIFEER Cutting conditions

'B&HUH EAE$EWD%1¢ U"U“D}[ﬂﬁiﬂ%# Vibration control conditions
=R JTo /LS 7 =
~40HRC RUAEEEH TR0 BT R t EF TSR
w High feed roughing of 38 ~53HRC ~53HRC ~55HRC
*&ﬁuﬁ free-cutting materials Semi-roughing in high toughness - - ) e fifirm (P T AN
Work Material e Machining Conditions For Slotting Machining Conditions For Finishing
Eﬁlgﬁm * 7')/ = Fyﬁm Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DH s DHskske - DACk3k SKT4 - SKD61 - NAK8O - HPM1 - DH#*= | SKT4 - SKD61 - NAK8O - HPM1 - DH 3k
g P mmi o) PAREMM | agge pome| DERSOM | mgag o) DA M) ol T R AT
RE o ;?MQF Speed Feed Depth of Cut Speed Feed Depth of Cut Speed Feed D ¢(Cié Speed Feed Dt @i Qi (mm)
fu[?mmm::;: (min™) [ (mm/min) ap Pf (min™)  |[(mm/min) ap Pf (min”)  |[(mm/min) ap Pf (min”)  (mm/min) ap Pf Clearance
6 18,000 | 1,000 | 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 | 0.2 = = = = 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 [ 15,000 320 | 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. EERNIZTOHEF. PIOMEZERAE FIC.ApOBEZSEICTERATEL. 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—FBEHIEENEEN T HIEE PN TRAEZERINDIEE(CS. B nREZMA 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.
' 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%.
QEQII:;:;B?;HFA,?‘I@P%%Hg@%ﬁ?g{‘%/[?;;éulb;;b?‘lgg% o 10. When the depth of cut is greater than the specified amount as listed
> R;E;J]Jﬁj"*l'ckétﬂﬁﬂiﬁﬁl'ckgl§5inﬂ;1b"k*b\)%b\r .5 m— omalfing above, the feed rate can be reduced by no more than 60% to ensure

— Roi ccle e /1 = AT . I | .

(HIDFURIE/(R) - FFITO2E(EORD 2 BROE) [CHIT et stable milling.
ERBRNIZIREICIOTUTBOMIIEEZ LTSI ENTEET.

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 st
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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PHX-DBT/PHX-PC-DBT WIRISRIFBER Cutting conditions
N FROM |

R SRR | VU D IMHIZEAF vivration control conditions
~40HRC RUAEEM RO BT R t EFINTSRA
Al el i N, ~B3HRC . ~B5HRC
Ny e P Machining Conditions For Slotting Machining Conditions For Finishing
SAEEER - TUJ\— R/ Hardened steel - Prehardened Steel
SKT4 - SKD61 - NAKSO - HPM1 - DHs DHskst - DAC ks SKT4- SKDG1 - NAKSO - HPM1 - DH# | SKT4 - SKD61 - NAKSO - HPM1 - DHi
. gifgg o xome| TEASMM | gege poge DORCON | prag o) TR JOEEEELE Rl I
RE |5 7| B2RE| Speed | Feed Speed | Feed Speed | Feed Speed  Feed (mm)
gk (min”) | (mm/min)|  ap Pf min”)  |(mm/min)|  ap Pf (min®) | (mm/min)|  a@p 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 03 - - - - 4,700 450 | 0.06 0.05 0.05
Rl | 30]03°| 3500| 400| 01 | 03 | 3500| 400 | 01 | 03 - - - - | 3500 450| 006 | 005 | 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 - - - - 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 | 02 | 05 | 8o000| 1,200 | 02 | 05 | 8o00o| 550 |01 | 01 |[10000] 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 2200| 350 | 007 | 04 | 2200 300 | 007 | 04 - - - - | 2200 400| 009 | 008 | 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

1. LEEDORHUBRIRHEERTT. REOMIRAICEDE TR T,
2. RO.5 ~ R25F CIIMELERETOETCF v v+ VI U TERBUMTEHE T,
3. #. TILYERIMEOFVLBDZESHERTEL,
4. TEORNEEERI\RITHZTTEA TS, e
5 EERMIZTOBER. PIOREZERAE FIC.apDHEESECSHEATIV. Z ap
6. CAMPHERITI—FHBOREAD UL IEHERRTTDIET. KOREUERDI IR BEDET, o0, +
7. J—FEEHIEEHEENT 2B P TREEZERINDBEICE. BEnREZNX TTHERATEL, Pf
8. HEEFWIAFAEL ETMTEINZIBEICIEGXDEREZ NI TTERATEL.
9. tHARSHUIHIRHRLDNETVEE, EDREZRK150%ZERICHELTNTEHEETT,
10. YHARSHETHISRHREDAELEDIHEF A 0%ICHIERT HECTRELINIHAIRETY,
HIDTEL
R—IVIV RSV ESHERADSE. [BIERD) SYPATIVRI)VE L
HUT. 51y 5/ LR (LAST PITCHO LR EE) [CBIF2HI0FELA(O— —{IMilling of
F— REBDAEE (TR BEIHIEHIC & B TEDENAAZEL) BV, 7 remaining

(BIDFEUHIE/\R) -t EIFMNIO2E (HFORD 2 ERDERIC) ICH1FT
EERNIZIZDHICLOCTYTEDOIMMIIBEZ LFRTENTERT,
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 Jiai
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&%ﬁﬂlb%# _ UOD}IH%U%FF Vibration control conditions
~40HRC RUAEEEM TR0 BT R t EF T SRA
A A o oHRC |, ~B3HRC , ~BBHRC
it gk achining Conditions For Slotting Machining Conditions For Finishing
SHEEE - 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**
S S S o m
Tt IV o IRV o ISV = 20 TG e
Grghge | (MIn) | (mm/min) |- @p Pf (min”)  |(mm/min)|  ap Pf (min)  |(mm/min)|  ap Pf (min")  (mm/min)  ap Pf  Clearance

20 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 | 0.3 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 = = = ° 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 0.3 - - - - 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 . 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.

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

'&EUH EAE%*WD%{# UUD}[H%U%#F Vibration control conditions
CA0HR BUA LS FRmb 5 ; :
~40HRC = b BT ft EFINTSRE
e High feed roughing of 38 ~53HRC ~53HRC ~BB5HRC
?ﬁﬁuﬁ free-cutting materials Semi-roughing in high toughness . ) ) iy Py T e
Work Material el s Machining Conditions For Slotting Machining Conditions For Finishing
EE]E&M ' jul IS F‘Jﬁﬁ] Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DH s DHsksk - DACs3% SKT4 - SKD61 - NAK8O - HPM1 - DH*3% | SKT4 - SKD61 - NAK8O - HPM1 - DHsk
0| e xosg| V2RAT (M) g g | AR M) | mee sensme) TIARS(Mm) Fo R LU
RE EEE Rt)],&gﬁ Speed sl Depth of Cut Speed el Depth of Cut Speed Feed Depth of Cut Speed Feed Depth of Cut (mm)
Emmmir Y @in) | (mm/min) a Pf (min™)  [(mm/min)| Q@ Pf (min™)  [(mm/min)| A Pf (min™)  (mm/min)  a Pf  Clearance
(uting e p p P P
24 6,400 | 1,900 | 0.43 1.2 4,000 | 1,200 | 0.3 1 4,000/ 900 | 03 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 5100| 1,950 | 0.18 0.16 0.1
36 4,200 | 1,250 | 0.38 1.2 4,000 | 1,700 | 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
90 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 04 - - - - 1,300 460 | 0.15 0.13 0.03
150 1,300 280 | 0.08 0.5 1,300 280 | 0.07 04 - - - - 1,300 460 | 0.15 0.13 0.03
30 4,800 | 2,300 | 0.45 1.5 3,000 | 1,260 | 0.3 15 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 13 3,000 | 1,200 | 0.3 13 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 = = = = 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 | 03 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 15 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 15 2,200 800 | 0.3 0.1 2,200 1,350 | 03 0.27 0.07
R5 80 | 0.5°| 1,500 800 | 0.24 1.6 1,500 600 | 0.2 15 1,500 600 | 0.2 0.07 1,500 950 | 0.3 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 | 0.3 0.27 0.05
120 1,050 500 | 0.1 13 1,000 400 | 0.1 13 = = = = 1,050 650 | 0.3 0.27 0.05
140 850 400 | 0.07 13 800 350 | 0.07 13 - - - - 850 500 | 0.3 0.27 0.03
160 700 320 | 0.07 1 700 300 | 0.07 1 - - - - 700 450 | 0.3 0.27 0.03

1. FRORHUBRIRMHRERTY. REOMTRHICEDE TRE T,
2. R05 ~ R25& CIRIBERIECORITCF v+ 9 Ut LTEREUINTRATY,
3. i, LY BAIEDRLBOESEA TR,
4. TEORNBEES/NBICINR CTTER T,
5. EEGMIET5BAR. PIORBEERL FC.apOUEESECTEATE . 7 | a
6. CAMPRHRAITI—F BORFAE L SHRERETHTET, SOREULAZONINTREBDET. 00
7. I~ BSHEREN TR Y 25 CI LREEBRENDBAICE. BEREEENR CTERTE L. Pt
8. HEESWIAGREL ECMIENSBAICIE EDEEE FFCTRATE.
9. YBARS HYIMIRAHRKDNE LS, EDEEEBA | 50%%ERICHEUTITHAETT.
10. YRAREHEHIRHREDAE <HDIFEIE. BAB0%ITHET HECRELMINAIETT,
HIDsEL
R—ILTY RSV ECEROSE. [RTRED] SYTATYRILEL ||
BUT, 0105 5/ CA(LAST PITCHAMELRA) B BHIDEELA(I— __[Mhttingor
F— RBOASE (LS BBIERICE D TROENDAZL)SLVESD. 5 femaiing

(HIDFEUMIE/\R) - EFMID2E (HFDORD 2 ERDERIC) [CHIFT
ERMNIZTDRICLOTCYTEDOIMIIBEZ LFPIENTEET,
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

'RH'JH Eﬁggﬁﬂyb%1¢ _ U"U“D}[ﬂﬁiﬂ%# Vibration control conditions
~40HRC RUAEEEM TR0 BT R t EF T SRA
w High feed roughing of 38 ~53HRC ~53HRC ~55HRC
*ﬁﬁuﬁ free-cutting materials Semi-roughing in high toughness - - ) i (P T AN
Work Material e Machining Conditions For Slotting Machining Conditions For Finishing
Eﬁlgﬁm * 7Ul \— I‘“yﬁm Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DHs DHsksk - DAC33 SKT4 - SKD61 - NAK8O - HPM1 - DH#*3% | SKT4 - SKD61 - NAK8O - HPM1 - DH3k
B0 | masm xosmnr| V2ART (M) mgae g | WRRS M) | mege o) T2ARS(Mm) Fol R LU
RE E;EE :}Mg? Speed e Depth of Cut Speed - Depth of Cut Speed Feed Depth of Cut Speed Feed Depth of Cut (mm)
fu[?mmm::;f (min™) [ (mm/min) ap Pf (min™) | (mm/min) ap Pf (min”)  |(mm/min) ap Pf (min”)  (mm/min) ap 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 | 0.36 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
20 1,600 | 1,050 | 0.75 2.2 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 | 04 2 800 340 | 04 1.7 800 340 | 0.4 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 w‘ﬁu%ﬁrgiﬁﬁ Cutting Conditions

'Rﬁ']ﬁ E‘ﬁ’é%ﬁﬂi D %#F U U D }[ﬂ%u%{# Vibration control conditions
~40HRC BUAMEEM RRIORM| MRk B IsE ft EFITSRME
L e ] ~40~B0OHRC _~BOHRC _~BOHRC
Work Material Semi-roughing in high toughness mold materials Machining conditions for slotting Machining conditions for finishing
?.E]Eﬁﬁl * j U} \— X ‘J&TIE] Hardened Steel - Prehardened Steel
R e b DH # % - DAC % - SKD61 - SKD11 - Ti-6AI-4V(H)- CoCr- SKT4+ NAKBO - HPM 3 - SCM
H208| mams xome| TART (M) | e oge | TARS (M) | e o | D2RS (mm) FoRE TR T R U
RE EIJE ‘?\J%ﬁj? Speed el Depth of Cut Speed el Depth of Cut Speed Feadl Depth of Cut Speed Feed Depth of Cut (mm)
[umrqi:ng\; (min”) | (mm/min)|  ap Pf min")  |(mm/min)|  ap Pf min)  |(mm/min)|  @p | LastPitch 1 [ENGUREENGAUYATD M- 1) 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
RO.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 &1, &I, WY MITRORIESENOYIERETIC K DEIF PR AG ZZE U
REDKDDBEICHREY D[RICHBEY FI DERIETT.

1. The “Last Pitch” is the standard final contour pitch value
calculated based on slotting and pocket milling paths including
runout and overcut caused by lateral cutting forces.

1. EEEDRE USRISHHIER TY . DM TSRFICEOE THETFEL,

2. BMRCF v vF VI UTERE UNTIRHETY,

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

3. . LY [ FAIEDEVEDZ SER TS,
4. TEDIRNUERZ &/ RICHIZ CTERATEL,
5. EERINIZTSEEF. PIOMEZERE F(C. apDBEZSEICTHEATE.
6. CAMPHERRIT I—F BBDRIBAD UL [FRIRZRET DT ET. KORELICEED I IHAREL D FT
7. - BEHIBENRE T HBE P TEEZERSNSBEIC (S BERREZIA CTEATEL,
8. HEHERIUIAHAEL LTI TS NDBEI(CIE. XD EEZ NI TTEATEL.
9. TARS MIHIRHRE D /NS WSS XD EEZRA 1 5 0% ZBRICHELU CTITHREETT .
10. tHARS ORISR K DARE L DI5E(F &K 6 0%ICHEY HFE CTRE UM IHARETT .

v BN
Z F‘? V4

HIDEL
R—VIYRIVECTERADES. [RIER0) SYFATYRIIVELE |E
UT. BIAw &S (LAST PITCHHVELVREE) [CBIFBHIDE LA (I—F— — witing of
REBDAZ (2 £ BEIMIEHIC £ BT EDENHAEL) BLVH. 35 (HID remaining

JEUAEIE/(R) - L EFMIO2E (FORD2EHRDERIC) [CH1ITERR
MIZYZEICKOTUTED [T HBEZLFHTENTEFT,

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.

8

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.
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.
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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To maximize performance of the Phoenix Series

. Wﬁu%ﬁw%‘rgﬂ How to calculate cutting conditions
HIRE =R SRICTONE RS LER] | PrcORR ol0xreEmSTHE TSR
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

| n=E5%E (min)
fERTR PHX-DFR 10X R2

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

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

. Cutting Speed
I Ve = GIRIRE (m/min) { Fﬁ%@ﬁ 1,500mm/min (0.4mm/t)
. [Fee ! :
— . *D ’%
Vc =n X 3.14 X DC = 1,000 7% s oen oo
n=vc=s.14~ ’
| vf=3%05%E (mm/min) : =:1’>92.§(5)m'/m1in+3.14+¢10><1,000
=1, min-
¥ [ESSE4
= X X ZEF*PHUVTV er or riute
Vf=n ZEFP fz ZEFP=number of flut | Vc=nx3.14xDC+1,000
1AL Y : =1,250min"X3.14X 101,000

fZ == Vf — ZEFP —n gEEFEfr‘Ei?gfrﬁzofﬂute Vf=nXZEFPXfz
=1,250min"X3XX0.4mm/t
=1,500mm/min
FEAHAATINAMEYI T4—RICHEEBTEL,

HRTIA M EvT T4—REFTFESRTEL. i 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 Pf 15 0.3mm %
: Y mecamoass

EX.  Calculating the PHX-DBT R5x100 with a calculator

: 2
h=R-— Rz_P_fz h=R-— RZ—P_f

: 2
2 s
1 v
5X5 0.15X0.15
=25 =0.0225
. v
I : 25 —0.0225
s R | —24.3775
Tip Radius 7317} \’f |\ h
Pf Cusp Height(mm) A/ 24.9775
: V) =499775
vy
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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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 IRRICK DAL v T7Z, REUVRTELVTIRETHRBDEKR T,
TEXRZAVTREULRESZEH U THIREDSEICLTTEL,

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 ZPH RS -~ TEXNRER=L/D Tl ZRHURS X EE = XA NU— 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 UK % 65mm THL%Z UIcHE (FRHAEBS) Ex.) PHX-PC-DBT R3 X 2° X 62.3, milling with an overhang of 65mm

TR (RBHEURS:65mm) ~ (TEFZE: ¢06)=10.83D = 11D Taxh5[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%)
N (REURS:65mm) X (816:63.8%)=41.47mm = XhL—by v U IBRETREULRS 45mm OYEIRHEZESEICH
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

RYUVRYIEFESTEILED T BEULES 65mm TH. R hL— by v o0 45mm B0 cllp ensk, fIIEDTEER 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.

F) LR TESAFTORIMZSE LEIETY . REICEATDINILY. #InEORIECK > THET L,

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.

AR RiiLRE
Effective L/D
Oretnle 258 3D 4D 5D 6D 7D 8D 9D | 10D | 11D | 12D | 13D | 14D | 15D | 16D | 20D
F—I A
én
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%@61.3% 58.8% | 56.6% | 54.6% | 52.7% | 46.2%
CORIE. 2° ITOBIEDFEVY A XISTTEA TS, 2°ZBX 2P XICEALTIE. MIICHUTREZEREL TR,
Please use this chart for sizes under 2° with low rigidity. For sizes over 2°, please adjust accordingly based on milling condition.

RHLEHREOTH, —IBIDOEDBRELLE YA,
IV 2y 517155 . FA—LETRHUEEZEZEITMIHTEET.

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.

o B PHX-PC-DBT (R3X 1.5° X43.2) #FH\\/=thit FFTiE

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

2 LR EEEEE | CIMRE | xomE | TUSb0| PR
Overhang Length Speed Cutting Speed Feed EbhE 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
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
5 packages available based on needs

0 v IEP3 ~p50DTE(CHI NG
Applicable to ¢ 3-¢ 50 of tool shank diameter
O = SO N N
o ISR CTOME - SBEID ET §E
Short heating and cooling time
oS24
High level of safety
—S2AED(CHNDZENITENERE
A design decreasing the danger of touching highly heated areas
—Z4—)\—E—hBAIERERERTE
Equipped with an overheating prevention function
o RFEDRE
Easy to operate
OXITFIARNE
Maintenance-free
X1 RYVI—RTSAROTVEP L) \WT—IDEE T,
FHAIFOSG-HAIMERD & OI ZE TSI TS0,
*1 For Standard Plus and Premium package. Please refer to the OSG-HAIMER catalog for details.

0SG-HAIMER

MIFOTUEy MR-

For presetting and measurement before processing...

OZT“J_’IIjU 12“/9 Tool Presetter

——X[CEOBT3DDIATECRAR 207555

Scan for product catalog

3 types of machines available to accommodate various requirements

® HTDEIRY AT LICKDIRIED G

Easy operation with the latest imaging system

® Bosch &M ZESHE. THKIEEHD A RO 1.
INTIVINAVHBDISART—IVDERT
REIAXVTFIADTE
Incorporation of high-quality components, including the Bosch air control, THK guideway
and Heidenhain glass scale to minimize maintenance long term

® BEI N LR AT LICKDIEREAL CIEFEIFAIE
Non-contact and accurate measurement by the automatic cutting edge recognition system \J
o tJHI-ieE TEDHAIE. Tvh. &EHN—EICHAIEE m

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

O RAYZOLLERHEDEREZZIVLTISAAT =

German manufacturer ZOLLER's high quality product at affordable pricing . = —



http://bit.ly/2IKCeFM
http://bit.ly/2J2GQGk

shaping your dreams

Z:N #t
T442-8543 ZEHRE)IMAFIR=TB22%&1 TEL(0533)82-1111
E-mail: cs-info@osg.co.jp  Web: https://www.0sg.co.jp/

International Headquarters

3-22 Honnogahara, Toyokawa, Aichi, 442-8543, JAPAN
TEL : +81-533-82-1118 FAX : +81-533-82-1136

RAXREZEI
T140-0002 HZRWE)IIXERRI4-12-6
RIY—P A R+ )Y T— 198 TEL(03)5715-2966

FRARERED

T550-0013 ABRAFABRMIFEXHTEI2-18-2
F—IRI—EVH—EIL 8F

7TV —2 3 VEER

TEL(06)6538-3880

T451-0051 ZEBHELZHEHAXAIEIHFEIZ-1-17
BIZrium B E 4/

(TEo&i#fMmESERIE - >: 1=5—vavdLriL

0120-41 5981

TEL(052)589—8320

Ta#%Aa.
SHARBZRL

[55a5-957 ] 0533-82-1134 [55355-vavema hp-info@osg.co.jp

G = T
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TEL (022) 390-9701
TEL (024) 991-7485
TEL (029) 354-7017
TEL (0270) 40-5855
TEL (028) 651-2720
TEL (025) 288-3888
TEL (03) 5715-2966
TEL (042) 645-5406
TEL (046) 230-5030
TEL (0266) 58-0152
TEL (0268) 28-7381
TEL (054) 283-6651
TEL (053) 461-1121
TEL (0533) 82-1145

M
FEFLm

TEL (0566) 62-8286
TEL (0533) 82-1145
TEL (052) 589-8320
TEL (058) 259-6055
TEL (077) 553-2012
TEL (06) 4308-3411
TEL (078) 927-8212
TEL (076) 268-0830
TEL (086) 241-0411
TEL (082) 532-6808
TEL (087) 868-4003
TEL (092) 504-1211
TEL (093) 922-8190
TEL (096) 386-5120

/N BECBENWNRE L DIT

« TEZEAT 263, BT 2RRNDIDT, HIFN/\— - (REIRS - REWNSEHEALTTEL,
NI RFTRSIENT FEL.

+ FID K FIFRFTHSIENTTEL,

* TEOYINBEDEL Eo e SERZEFIELTREL,

« BEE - RERBHNRELLS. BSICERZHRLELTREL.

* TEICEFZMRIFVNTTEL.

« MIFIICTEDTERRET> TR,

& 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.

BEIIHEHHDET,
« AEBBABORETER - BRZRUIT T,

OSGRIEE

Copyright ©2015 OSG Corporation. All rights reserved.
« BRBICOVTIE, BICHR - MRZIT>THDEIDT. FELFLAHYOJBHETRE

Tool specifications are subject to change without notice.
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