


PHX End Mill Series
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Dpfdbll mill
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Heavy-duty type for deep milling
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eck deep feeder bu II end mill
38778 PHX-DFR A9
Pencil neck version of PHX-DFR
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long neck small bull
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cellent surfac ish under high feed rate condition

ABEaBRL )]

eep feede bII end mill

TIREARYRSITRLE

Heavy-duty type for deep milling

AR o L3 T]

Pencil neck deep feeder baII nose end mill

5878 PHX-DBT AYH#EZEY

Pencil neck version of PHX-DBT

kzkiﬁ;’:%ﬁ:

3-flute long neck ball n mill

BT TR ERYFE AN TANARTE HN TR EY

Applicable to rough milling and rib milling

B REEN Y]]

High feeder bull nose end mill

EasHEN LRI AR AR

High-feed type

PHX-DFR (P.9)

PHX-PC-DFR (P.10)
[ S = g

PHX-LN-DFR (P.15)
e g

PHX-LN-CRE (P.17)
g ST
PHX-DBT (P.18)
e g
PHX-PC-DBT (P.19)
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PHX-LN-DBT (P.27)
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PHX-CRT (P.28)
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Eﬂjﬁﬂﬁ EI@UJI]I?&% Milling efficiency beyond expectation

PHX %] 0] B& 45 5ahda)!

Dramatically shorten machining time with the PHX end mill!

—RRASFEMT - PHX:--

Deep milling in general ... In the case of PHX ...
wESHER BiEDESEERK, BURESEMNTIHFMGN
Requires long overhang length EIEZ:B%EE?&%E@‘%}RT‘LEHHDI
l Normal cutting condition can be applied even with long overhang length
AT ARHEINTSM, RERRZETIER M : ¢20~) !
Y 72 1 "/, ~ =
SEABERRINME TEERZTMN 107, InTEREHTELDS
Large diameter tools (e.g. 20 or above) are used to ensure rigidity Sizes as small as 10 can be used,
in order to maintain normal cutting condition which can reduce the amount of uncut regions
b |
ITARBIES, 8 ME LFRINRiE AT AIERAOT 2. JJEEE, iR !
Large diameter end mills leave behind many uncut regions, The number of processes, tools used and machining time are drastically reduced!

placing more burden on the next process

!
Trr#. NEMEEMN, SEINTHREBER HiphE F—m! !
The number of processes and tools required are increased, A , .
Discover the secrets to the PHX's superior performance on the next page!

resulting in long processing time

ML

Semi-finishing

PAE | samT

I
Finishing

PHX| 3
h S
mTetiesse 48% !
Machining time reduced by 48%!
InIT#4%4 - NAK8O(40HRC)
Work Material
(ERHU : SHINTHL  EHhKE HSK AG3E PIRHR T (RiE=) R - 18,000min™ TR« IEETIAR
Machine: Five-axis Machining Center Main Spindle Coolant : Air Blow Maximum RPM Holder : Shrink Fit

s |warmps| WAR | EAE PN "
iR | HAERE Tire 5E §(£nﬁ‘3§ tﬂ%yﬁ)ﬁ% I8 Bt
(n;g‘) (n;T) Stock to Leave | Milling Length

(min) | (mm/min)
Speed Feed

Milling Time

1 i R e PHX-DFR 10XR2 250 | 3,800| 2,100 | 050 | 250 | 0.1 154 | 0:07:16
2 MWL (4 i) ! 250 | 380 600| — | 240 | 0 3760 | 0:00:50
3 Sl T (i) ! 250 | 2400| 2,100 | 050 | 250 | 0.05 20.1 | 0:08:37
4 L B I ) | 250 | 3,800| 1,000 | - 020 | 0 89 | 0:10:42
5 B L IIE (0 e PHX-LN-DBTR2X20 | 230 | 7,600/ 1,550 | 025 | 1.00 | 001 17.5 | 0:13:46
6 EemE R 2 | 230 | 5500| 1,350 | 0.12 | 010 | 0 162 | 0:10:40
7 ARESHAMNT (RBHD) | pHX-LN-DBTR1.5X12 | 140 | 12,000| 1,700 | 030 | 070 | 005 140 | 0:09:26
8 Ml TIDC (o i) ! 140 | 11,000/ 2,050 | 009 | 010 | 0 95 | 0:04:31
9 b A IE E ) ! 140 | 11,000| 2,050 | - 008 | 0 54 | 0:02:49
0 | BEEEE CEEE ) 63 i) | 140 | 11,000 2,050 | — 008 | 0 54 | 0:03:12
1 e MBS B PHX-LN-DBTRO0.75X6 | 13.0 | 16000/ 960 | 004 | 004 | 0 184 | 0:24:54
12 BRI L IRE G ) PHX-LN-DBTR0.5X4 | 12.0 | 18,000| 1,000 | 005 | 0.16 | 0 9.0 | 0:09:45
13 A L L (it ) | 120 | 18000/ 900 | - 003 | 0 3390 | 0:00:29

BINTRIIE 1:46:57

Total operation time
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XA 3z AYANT!

EENEZR%]! PHX-DFR

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

AP RS EN & (PHX-CRT) (= 4E TR BRI, M ER#AELERFIThermolysis R ! &k ENAES R
SR TSN TR T, THERARE!

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.

EittaREN A (PHX-CRT) B RSEE)9 £0.01mm, ABHEEENARS +0.03mm,
SRR RIEEX S A AR ARSI 4SRN A (PHX-CRT),

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 &*ﬂ%;‘% The Thermolysis Effects are--

Standard Three Flute End Mill EELTE, ZEETEI®%K,
| ETE RN T K L3
LARERIAE,

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.

-

& |

E_ﬁﬁﬁﬁlﬂﬁﬂ%ﬁ% A Three-Dimensional Negative Form is--

(D)ggﬁﬁj@ﬁ?ﬁ@&%ﬁﬂﬁ%ﬂﬁ, SSRIF A T ESMNEER
M,
QERSENRNYE, FEETDER, SSMNEKS®L.

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

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

Eﬁ%m?&%(ﬁﬁltﬂﬁﬁgﬁtb) Effect based on helix angle (comparison of cut length)

RFLGEMARTIY AHEMNIEE, &
SERRNNSHEEEINT, BiikidE—
TIREBEFHE.

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

P 4 chattering.
T & SR FHOTRIE Degresofhelx ]
B —7I0RE0.2mm (t=0.2) BHYISIZEERF 4 RITIEEIGR BRI ki&%lﬁl?ﬂ&%%ﬁﬂﬁ E%Eﬂ;t

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 e $
R, AIXINSZAYANT!

Three types of deep feeder bull nose
z Z series are available for a wide range of
& & milling work.
‘rER. PHX-DFR
=02 [\ =02 [N,/ Standard shape
\ =— \; S [= P =1
WU ERRZHNSH. SIRMISEER. KFAE PHX-LN-DFR

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

LTSRS, PIBEIRAT, ERTFBIRRTN, BAEHESTK, A PHX-PC-DFR

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

© 8




Bl {s5F3 PHX-DFR B TRAHENN L L/D=20LA

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

\

TH#RY : 80xX80X45mm InI#7¥t : SKD61(50HRC)

Work Size Work Material
{SEFBHAR, © 350 THN FiHE HSK AB3E! IR - T (RE=) R 20,000min™  JIHE : RGETIR
Machine: Three-axis Machining Center  Main Spindle Coolant : Air Blow Maximum RPM Holder : Shrink Fit
wiE | mdmE| B2 IR R —
,\‘,“ﬁ E% ; ng 1) | (mm/min) ) (m) ,\?‘% ?H]E; Ee
£ d Feed N Stock to ling Length =
3D SRLAAMT PHX-DFR =0,
1 02D SEEHENT ST0%R2 40 | 1,770 | 2,000 | 03 30 | 02 371 | 3:39:49
AR T PHX-LN-DFR a
2 . HEXR1.5X30 30 | 1,700 | 1,060 | 0.104 | 15 | 0.3 67 | 8:33:40
3 e amT oInhoex T w40 | 45 | 3200 | 680 | 0045 07 | 003 | 192 | 21:07:50
4 W i ook ka0 | 47 | 1830 | 220| 0014 | 05 | 003 | 585 |23:56:50
5 Pidiidionn ! 47 | 2320 180 0.1 003 | 0 583 | 45:05:05

EINTARSE  102:23:14

Total operation time

| e
Conventional Roughing Semi-roughing Finishing

PHX| EmT | remr mTatiase 62% !

Roughing Semi-roughing
Machining time reduced by 62%!
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gararE N T RI1E)!

PHX{<fmEksLE! PHX-LN-DBT

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

e
o Ewk Short length of cut

0.75D RURE71, WIS,
LMEBE TR EENN T,

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

¢ RENMTHIBEIRS

Improved accuracy in vertical wall milling

ﬁﬁﬁ%@]bnl MRS SRR
_.I-L)\]:EI = % 2.0 Peripheral cutting Peripheral cutting
Without back taper, the f:,?;w'th back E‘:?f:ﬂfm
PHX-LN-DBT's peripheral

cutting edge is able to

achieve flat milling to improve

accuracy.
PHX-LN-DBT
e
® IMERHYFE A
Slim neck shape
155 REMKRERS I TH A FERR.
Performs particularly well in five-axis milling
with neck length limitation.
e i mNT=a T
%%mﬁfmfﬂj PHX-LN-DBT

interference



H PHX-LN-DBT V455G R ia15e 451

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

THRY : 50X50X50mm  IIT##} : NAK8O(40HRC)

Work Size Work Material
(EFRHA - SHDNTAN FiEA : HSK AG3E PIRIHR - T (RIE=) REfEE : 18,000minT  JIHE : BRUETIE
Machine: Five-axis Machining Center Main Spindle Coolant : Air Blow Maximum RPM Holder : Shrink Fit
1 02D SEEEML PHX-LN-DBTR3X20 | 22 | 8000| 4500 | 050 | 15 | 0.1 101 | 0:06:27
2 W PHX-LN-DBTR1X12 | 20 |12000| 1,200 | 0.15 | 08 | 005 | 283 sasto
3% 3D EB&MMUMT } 20 |12,000| 1,200 | - 04 | 005 | 7820 |
4 ey ! 20 | 12,000| 2,000 | 0.12 - |o 334
5 3D ERaHMT ! 20 |12,000| 2,000 | - 012 | 0 44 | 03131
6 el ! 20 |12,000| 2,000 | 012 | 012 | © 25
7 3D FRAAmIMT PHX-LN-DBTRO.5X6 | 15 | 12,000/ 600 | 0.06 - |o 83
8 o e ! 15 |12,000( 800 | 0.06 - |o 6.7 | 036558
9 3D ESERIMT l 15 12,000 800 — | 006 | 0 4330

*1 {RSFEE.‘B For flat surface milling

SINTRSIE 1:58:15

Total operation time

DAE | smpnT | FHE&HBINT

Semi-roughing &
Semi-finishi

FREINT fBINT
Semi-finishing Finishing

PHx || HESEEIT mIaEgEE B53% 1!

Semi-finishing Machining time reduced by 53%!
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A7)/ MEERRM

4-flute Long Neck Small Bull Nose End Mill

5 PHX-LN-CRE

o FREIHIRE

FIFNTIRAMERIEETA R FZR

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

o MPEIRANAIFNE IRV

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

® fFER/IEBhLET )

Special edge lines prevent biting.

® SIFEHTHIEERESNRAVHIEE

An ideal chip pocket for superior chip evacuation.

1 JSUALS

Length of cut

2 JGLEDS

Short flute length

PHX-LN-CRE

LAMEF=R

L Conventional
= ( =r B A

OFFDE (mnms
U . Photo of end edge
nequal spacing
{

. J

i
e

ime <

~ 8 HE I TIEASEE

H Anideal area for direct milling |
a )

ﬂﬂlﬁgrﬁ—l A map for effective machining

mmmm PHX-LN-CRE
5 — AR INT

Graphite electrode + discharge machining

20 4D 6D 8D 10D 12D
INTREE cutting Depth (L/D)

XL 1.5mm, SRA0mmATIIER IRER.,

This graph is the image graph of 1.5mm wide 40mm long flute dimension.

14D




ket

Lib operation on plastic mold

HOZRRENC

e PHX-LN-CRE @1XR0.2 X6
ool

Tt

Work Material STAVAX (52HRC)
FIEITE rEINT

Milling Method Lib Groove Operation
LR : .
Cutting Speed 63m/min  (20,000min)
s 840mm/min (0.0105mm/t)
eed

YR

De,pth of Cut Ap=0.02mm
PIHHF % (5R=)

Coolant Air Blow

EFAHA NG (HSK-E32)
Machine Vertical Machining Center
FIEH<E

Milling Length 120m

LA REEM L STAVAX(52HRC) S ABRIEMTIERTIR
BERMASTRHE N TRIERIR! IR DARIREIMISEH! tBr Tk tEEEREMT.

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!

WSk HPM38 (53HRC) iS5,

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

-{%fFIE PHX-LN-CRE @®2XR0.5X10
NI

Work Material HPM38 (53HRQC)
YIRITE =T

Milling Method Countour Line Operation
I . -
Cutting Speed 113m/min  (18,000min")
Eﬁgﬁ 2,500mm/min (0.035mm/t)
IRE

Delpth of Cut dp=0.Tmm de=0.8mm
e % (S450)

Coolant Air Blow

{EFHAR THINT AL (HSK-AG3)
Machine Vertical Machining Center
PIEHLE

Milling Length 80m

MR T RSN T! RS el SEA T

From semi-finish to finishing operation! Capable with high feed rate even at narrow area!
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Phoenix Xi#4SEEN L]

Phoenix Deep Feeder Bull Nose End Mill

PHX-DFR

= 2 <

DC
|
|
|
|
|
|
[

DCON

/
RE APMX

LF
R
[ A SPEED
CARBIDE v I awv
WXS 1003 FIT 55  p29.32
+0.01
BA{7 :mm  Unit:mm
M2 x [EEMAHER 2K VAR5 e T3 EEfF
DC X RE LF APMX DCON ZEFP Stock
3090512 6 X R15 80 12 6 3
3090516 8 X R2 90 16 8
3090520 10 X R2 100 20 10 3 o
3090522 12 X R2 120 24 12 3
3090526 16 X R3 130 32 16 3
3090530 20 X R3 150 40 20 3
O=trfeEER  O= Standard stock item
. *lﬁiﬂ*l:l]% Guide for Icons
1‘7_”%\ Tool Materials ;EE%IE Surface Treatment
CARBIDE WhREE xS B X R
Tungsten Carbide WXS WX Super Coating FX FX (TiAIN) Coating
E?E’n’z% Helix Angle m R-LtF%?% Tolerance of Radius ’;‘H?\-_E’\Ji?ﬁz% Tolerance for milling diameter
RGBSR ER 3 = . — ,
“o‘ Helijx_angle oLf\qute for end mills W ErBINRITRE REETIRIIMZR
45 + (.07 !dentifies the tolerance of the radius for end mills Tolerance for milling diameter
E ,;zléfﬁ Shrink t}] ﬁu%ﬁ: Cutting Conditions
HEERIKTIEZRS spEED Ao DIRISAHEIERFTERE
FIT Suitable for the shrink holder system FEED Indicates page number for cutting conditions

© s



Phoenix s AH4SEEN L))

Phoenix Pencil Neck Deep Feeder Bull Nose End Mill

PHX_PC_DFR Type 1
LH

— ) 2 - O £
i | a2
RE” |APMX '&ﬁé
=t
Type 2 3
T
-8
1
&
n RE  |APMX E

— s LA B

CARBIDE ~yixs 003 AT 55 p932

0~-0.015

Bf7 :mm  Unit:mm

ClEel G e = SRS || | | T | 02 | SR | TR T T ISR oA ) ) \Tia o | et
EDP No. a DC X RE X @n X LU LF |APMX | DCON | Dx DN 6k | 05 1° |15 2° 3° | ZEFP|Type| Stock
30972221 0.29° | 2 XR0.5X0.5° X 15 229 2.15/5.16°|15.21|15.74|16.31|16.92|18.29

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

30972241 0.39° | 2 XR0.5X0.5° X 25 32.6 70 2.33/3.6° |25.2 |26.08|27.02|28.03|30.31
3097225/0.41°| 2 XR0.5X05° X 30 374 2.42|3.13°|30.19|31.25|32.38|33.59(36.32

3097226 0.42° | 2 XR0.5X0.5° X 35 42.2) 80 2.51/2.76°|35.19|36.42|37.73|39.15

3097227]0.43° | 2 XR0.5X05° X 40 471 2.6 |2.48°|40.18|41.58|43.09|44.7 N
3097241]0.59° | 2 XR0.5X1° X 10 17.8 2.19/6.67°| 9.08|10.31|10.69|11.09|11.99

30972421 0.73° | 2 XR0.5X1° X 15 22.5 60 2.37|5.25°| 8.83|15.3 |15.85|16.45|17.78
3097243|10.8° |2 XR0.5X1° X 20 271 2.54/4.33°| 8.93|120.31|21.04|21.83|23.61

30972441 0.84° | 2 XR0.5X1° X 25 31.8 70 2.72/3.68°| 8.83|25.3 |26.21|27.2 (294 !
3097245/0.87°| 2 XR0.5X1° X 30 36.5 3 6 195 2.89/3.2° | 89 |30.31(31.4 |32.58|35.22 3 O
3097246/ 0.89° | 2 XR0.5X1° X 35 41.2 80 3.07|2.83°| 8.83(35.3 |36.57|37.94

309724710.9° |2 XR0.5X1° X 40 45.8 3.24/2.54°| 8.88(40.31|41.76|43.33

3097248 0.91° | 2 XR0.5X1° X 45 50.5 100 3.42/2.3° | 8.83|45.3 |46.93|48.69

3097249/ 0.92° | 2 XR0.5X1° X 50 55.2 3.59/2.11°| 8.87(50.31|52.12|54.08

3097250 0.92° | 2 XR0.5X1° X 60 64.6 110 3.92/1.8° | 8.98/60.34|62.52| —

3097251 1.37°| 2 XR0.5X15° X 40 446 80 3.89/2.61°| 5.93(11.83|40.42|141.93| —

30972521 1.4° |2 XR05X15° X 60 62.8110 4.91|1.85°| 5.97(12.09|60.48

3097253 1.41°| 2 XR0.5X15° X 81.6 o 120 6 141°1 6 (1231 — | — 7
3097262 1.92° | 2 XR0.5X2° X 603 100 1.9° | 492| 7.33/14.31

3097263 1.91°| 2 XR0.5X2° X 80 82.11120 8 7.29/2.12°| 497| 7.49|15.2 |80.63 T
309727312.81°|2 XR05X3° X 412 | — [100 6 6 |2.78°| 4.16| 5.18| 6.86(10.17 T

- FRRBREEIESE P9, See p.9 for explanation of icons. O=trfEfFm O= Standard stock item

1 AT IR o BSRERES (Le)
Effective neck length (Le) based on the inclination angle (a) of workpiece.

no interference with the workpiece.

L .
o B oaia
TR Lok | 205"
w = 00
I 2.1 e ERPLFEREETHERTRENT
(" 67\_ > b I >—— N
| R RARFETS.
| § Le || R No numerical value means
i
i

posid [10)



Phoenix s A4S RN A HET]

Phoenix Pencil Neck Deep Feeder Bull Nose End Mill

PHX'PC'DFR Type 1
LH
a 8| r1s
. g R e E—
‘ RE/ APMX|
LU
LF
Type 2
RE |APMX
CARBIDE (v é Kl v Vo - LF
+0.03 FIT 55" p29-32
0~-0.015
m B\ :mm  Unit:mm
BRS (BRI < BIRLE «Fubike « ik [T ES SRS e b n el oy e i Catet oty N COL DI - (7N = <
EDP No. a DC X RE X @n X LU LF |APMX|DCON| Di | DN ok | 05°| 1° | 15°] 2° 3° | ZEFP|Type| Stock
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
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
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
3097284|0.6° | 2.5XR0.8X0.75°X 30 | 36.1 %0 3.11/2.84°|18.83|30.87|31.98(33.18
3097285| 0.64° | 2.5 XR0.8X 0.75°X 40 | 45.6 3.37/2.24°|18.41(41.05|42.53|44.12| —
3097286 0.66° | 2.5 XR0.8X0.75°X 50 | 55.1/100 3.63/1.85°|18.18/51.22|53.07| —
3097291|1.01° | 25 XR0.8X 1.5° X 16 | 22.3 3.8/ 6 |245| 3.04/4.65°| 7.56/16.03/16.61|17.23|18.63| 3 | 1
3097292| 1.11° | 25 XR0.8X1.5° X 20 | 259 70 3.25/3.99°| 7.44|16.42|20.61/|21.38/23.12
3097293|1.18° | 25 XR0.8X 1.5° X 24 | 29.5 3.46/3.49°| 7.37|159 |24.61|25.53|127.6
3097294 1.25° | 25 XR0.8X1.5° X 30 | 349 80 3.77/12.94°| 7.33|15.61|30.62(31.77
3097295[1.31° | 25 XR0.8X1.5° X 40 | 43.9 43 [233°| 7.26/15.08/40.6 |42.13
3097296 1.35° | 2.5 XR0.8X 1.5° X 50 | 52.9100 4.82(1.93°| 7.24/14.95/50.61 -
3097297(1.38° | 25 XR0.8X1.5° X 60 | 62 534/1.64° 7.22[14.86]6062]
3097314/ 0.79° | 3 XRO5X1° X 40 | 44.3] 80 4.09/1.98°|15.61|40.61|42.07
3097316/ 0.86"| 3 XRO5X1° X 60 | 63 |100 4790139°15.26]606 | — | | ®
3097321/0.25°| 3 XR0.8X05° X 20 | 26 3.17/3.4° |20.34|21.05(21.81/|22.63|24.46
3097324/0.36° | 3 XR0.8X05° X 40 | 454 3.5 |1.93°]40.38(41.78(43.29| — | —
3097341/0.66° |3 XR0.8X1° X 20 | 25.5 %0 3.44/3.47°|14.77|20.51|21.25|22.05 |23.84
3097342/0.73° | 3 XR0.8X1° X 25 | 30.1 6 3.62/2.92°|14.61(255 |26.42|27.41 :
3097343/0.78° | 3 XR0.8X1° X 30 | 34.8 3.79/2.52°|14.73|30.51|31.61|32.8
3097344/0.83° |3 XR0.8X1° X 40 | 44.2 a5 Lo 414 1.98°14.72|40.51 |41.97 3
3097345(0.87° |3 XR0.8X1° X 50 | 53.5 4.49(1.63°14.71/50.51|52.33
3097346/0.89° | 3 XR0.8X1° X 60 62.9100 4.84/139°[14.7 |60.5
3097347/0.9° |3 XR0.8X1° X 80 | 81.4120 5.48/1.07°|15.18/80.62 —
3097348/0.92° | 3 XR0.8X1° X100 [104.1/150 8 61913915 |oos| |
3097356/ 1.43° | 3 XR0.8X1.5° X 60.8 100 6 6 1.42°| 9.25/17.26 ]
3097365/ 1.88° |3 XR0.8X2' X 465 | 1.85°| 7.67/11.11/20.16 5
3097368|1.81°| 3 XR0.8X2° X 80 150 1.79°| 8.06/12.38/26.62
3097374|2.74° | 3 XR0.8X3° X 321 100 2.68°| 6.38| 7.82/10.1 [14.25
- FRRBBRIES# P9, See p.9 for explanation of icons. O=trfEEerzim  O= Standard stock item

s
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Typel Type2

Eopdliey=d] BlTRE
Effective Effective
Draft Angle . g[aft Angle
MIRETDEIRTS, ATREHIIIESH, MR SaER.
The tool may be deflected and may interfere with the
draft area depending on milling condition.
XATHERER, MEHEFMA (On°) SHERURRE (o°)1HR
R BSEFR ERE, AT EERRRS (o ) NAEIRE)
For convenience, the draft angle(8n°®) is illustrated the g OC
same as the effective draft angle(a”), but they are not §° E
identical. The effective draft angle(a”) is configured f Q
without interference. ﬂq—
=3
iz
m BAAZ :mm  Unit:mm
ClEel G e = SRS || | | T | 02 | SR | TR T T ISR oA ) ) \Tia o | et
EDP No. a DC X RE X 6n X LU LF |APMX|DCON| Di | DN ok | 05| 1° | 15| 2° 3° |ZEFP|Type| Stock
3097401|0.67° | 4 XR0.5X1° X 30 33.1] 80 4.69|1.77°119.24|30.71|31.82
3097402|0.83° | 4 XR0.5X1° X 60 60.9 100 5.73/0.95°|1846| — | —
3097421|0.28° | 4 XR1 X05° X 25 29 4.23(2.03°125.39(26.2827.23|28.25
3097422/ 0.31° |4 XR1 X05° X 30 33.9 4.32(1.73°130.39(31.45|32.58
3097423 0.34° |4 XR1 X05° X 35 38.7] 80 4.4111.51°|35.38|36.62|37.94
30974241 036° | 4 XR1 X05° X 40 43.5 - 4.49|1.34°/404 |41.8 1
3097425/0.38° |4 XR1 X05° X 45 48 4 4.58/1.21°|145.39|46.97| —
3097426 0.39° |4 XR1 X05° X 50 53.2 100 4.67|1.1° |50.39|52.14
3097441|/0.73° |4 XR1 X1° X 30 33 80 474/1.78° 30.61(31.71
309744210.8° |4 XR1 X1° X 40 42 .4 . 9 5.09|1.38°(17.67|40.61 3 O
3097443/0.84° |4 XR1 X1° X 50 51.8 o ' 544/1.13° 50.6
309744410.95° |4 XR1 X1° X 613 | — 6 [0.94°115.98| — 2
3097445/0.88° |4 XR1 X1° X 80 83.6120 8 6.44(1.39°18.13(80.7 1
309745311.39° |4 XR1 X15° X 422 80 6 6 1.36°|11.05|19.4 5
3097454 1.44° |4 XR1 X15° X 80.4 120 8 8 1.43°|11.44|21.32
3097455/ 1.38° |4 XR1 X15° X100 |103 |150 - 8.76(1.68°11.98(24.43(100.98 ;
3097456| 1.39° |4 XR1 X15° X120 (120.8160 9.78/1.43°|12  |2457| —
3097461 1.81° |4 XR1 X2° X 326 80 6 6 1.76°| 9.33|13.03|21.59
3097462 1.9° |4 XR1 X2° X 613 | — [120 . - 1.87°| 9.61|13.89/25.03 2
3097472278 |4 XR1 X3° X 422 100 2.72°| 8.14| 9.95(12.8 [17.95
1 AT IR o RS (Le) O=tretza O= Standard stockitem
Effective neck length (Le) based on the inclination angle (a) of workpiece.
I i ]
i ﬁ e
SRE 0k | - 6> 105 ;
TR = 41
| a1 e RS R B A R BRI T
I 4-& 1 > o
! j S_E% o Iﬂ: NAEETS.
| § Le | 4 i No numerical value means
_i‘ X no interference with the workpiece.
H !
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Phoenix s A4S RN A HET]

Phoenix Pencil Neck Deep Feeder Bull Nose End Mill

PHX'PC'DFR Type 1
LH
a 8| r1s
Y g N e —
‘ RE/APMX
LU
LF
Type 2
RE  |APMX
CARBIDE v c N D awwE - LF
+0.03 FIT 55" p29-32
0~-0.015
m BAf :mm Unit:mm
Il RSl = R || | | T | WE | H0E | P XTI chISEER (o) =1 s k| et
EDP No. a DC X RE X @n x LU LF [APMX|DCON| D | DN | 6k | 05°| 1° [ 1.5°] 20 | 3° |zEFP|Type| Stock
3097602/ 0.93° | 6 XR0.8X1° X 623 | — |130 8 8 10.92°20.71 2
3097603/ 0.89° | 6 xR0.8X1° X120 |120.9 160 10 9.72/0.96°24.16| — ]
3097627|0.39° | 6 XR1.5%05° X 60 | 63 |130 6.79/0.93°/60.49
3097641|0.73° | 6 XR15X1° X 40 | 42.6 6.98|1.37°|23.79(40.83 1
3097642 079° | 6 XRI5X1° x 50 | 519 " 8 7.33[1.12°[23.75(50.82
3097643/ 0.94° | 6 XR1.5X1° X 623 | — |130 8 109272071 — 2|
3097644/ 0.85° | 6 XR1.5X1° X 80 | 83.8120 8.33(1.38°(24.33[80.92] ]
3097645 0.88° | 6 XRI5X1° X100 (1025150 ~ | 10 |°° | 9.03|1.1372417 10092 TP
3097646/ 0.9° |6 XR1.5x1° X120 [120.9160 9.72/0.96°[24.16| —
3097651/ 1.37°| 6 XR15X15° X 432 | |10 8 8 |1.33°(14.85(24.63 7
3097653| 1.43° [ 6 XR15X15° X 814 130 10 10 [1.41°[15.56(28.07
3097654| 1.36°| 6 XR1.5X1.5° X120 |121.1160 12 11.631.43°16.5233.78 1]
3097661/ 1.78° | 6 XR15X2° X 336 | |10 8 8 [1.71°12.79]17.21|26.32 7 o
3097662|1.88° | 6 XR1.5X2° X 623 130 10 10 |1.84°13.32|18.86|32.27
3097814/0.92° |8 XR1 X1° X 633 |  [120 10 10 |0.91°25.18 X
3097817/0.96° | 8 XR1 X1° X1206 180 12 12 096°27.24| —
3097826/ 0.4° |8 XxR2 X05° X 80 | 82.6/150 9.09(0.71°|80.59 T
3097841/0.73° |8 xR2 x1° X 50 | 52.3/120 10 9.23|1.12°29.64|51.02
3097842/ 0.93°| 8 XR2 X1° X 633 150 10 |091°[25.18 N |
3007844/ 097° |8 XR2 X1° x1206 | |180| |12 | 12 |0.96"27.04 N S I N N
3097851|1.36°| 8 XR2 X15° X 442 120 10 10 |1.3° [18.48[29.12
3097853[1.42° | 8 XR2 X15° X 824 150 12 12 |1.4° [19.59(34.24
3097855(1.33° | 8 XR2 X15° X120 [125.4 160 13.49|1.84°(21.02|42.8 [121.64 ]
3097856|1.37° | 8 XR2 X15° X160 [161.3200 10 15.57(1.43°21  |42.68| — 1
3007861/1.76"| 8 xR2 X2° X 346 | | 10 10 |1.66°/16.1 [20.95|29.97 7
3097862|1.87° | 8 XR2 x2° X 633 12 12 |1.81°16.95(23.53|38.44
- FORBEFIESE P9, See p.9 for explanation of icons. O=tpteefm  O= Standard stock item



Typel Type2

BRI BRI

Effective Effective

Draft Angle Draft Angle
° a

a
=

MIREYIHIRTS, TTREtHITIESH, MASBTFSRER.
The tool may be deflected and may interfere with the
draft area depending on milling condition.

XATHERER, MEHEFMA (On°) SHERURRE (o°)1HR
R BSEFR ERE, AT EERRRS (o ) NAEIRE)
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(a”) is configured
without interference.

o 08
él.l.
:Q
pLs

1
=3
a3

m A :mm  Unit:mm
BRS  BHRAING « EALE «mies « Tk T ES SRS e A e n e e e e el et N CORB DN 17 = <
EDP No. a DC X RE X 8n X LU LF |APMX|DCON| D1 | DN 6k {05 1° [15] 2° 3° | ZEFP|Type| Stock

3098026/ 0.4° 10 XR2 X0.5° X100 (102 {150 12 11.38/0.57°/100.7 1

3098041|0.92° 10 XR2 X1° X 643 | — [120 12 0.9° |29.39 2

3098042/ 0.8° 10 XR2 X1° X 80 88 160 12.17/1.98°|35.71|81.24|84.17

3098043/ 0.84° 10 XR2 X1° X100 |[106.7 12.87|1.63°|135.69101.23 104.89

3098044|0.87° 10 XR2 X1° X120 (125.4180 16 13.57/1.38°|35.68/121.23 1

3098045/ 0.88° 10 XR2 X1° X140 (144.1/200 15 99 14.26/1.2° |35.76141.25 3

3098046/ 0.9° 10 XR2 X1° X160 [162.7/220 " 114.96|1.07°|35.74161.24

3098051|1.33° 110 XR2 X15° X 452 | — |120 12 12 1.27°121.95|33.01 2

3098052| 1.19° 10  XR2 X1.5° X 80 85.9 140 16 13.24/2.02°|125.66|52.86|81.96|85.03 1

3098053|1.44° 10 XR2 X1.5° X121.6 180 16 1.42°124.1 |42.95| —

3098061|1.7° 10 XR2 X2° X 356 | — [120 12 12 1.61°119.28|24.3 |32.87| — 2

3098064| 1.89° 10 XR2 X2° X 929 220 16 16 1.85°120.95|29.37|49.15

3098224|0.41° 12 XR2 X0.5° X120 (125.2/180 13.68/0.93°(120.79| — | —

3098241/ 0.67° 12 XR2 X1° X 60 65.8120 " 13.37|/1.77°|141.6 |61.44/63.66 1

3098242|0.81° 12 xXR2 X1° X100 |103.2 14.76/1.12°|141.77 10145

180 (18 11.9 — | — | 3 —

3098243/ 0.95° 12 XR2 X1° X1226 | — 16 |0.94°|137.05| — 2

3098244/ 0.88° 12 xXR2 X1° X160 |166.7 20 20 16.86|1.39°|141.7 (16144 1

3098254| 1.44° 12 XR2 X15° X160.8 | — 20 1.43°|128.55|51.39 2

1 ENTIAHIRA o« AN (L) O=ftetzia  O= Standard stock item

Effective neck length (Le) based on the inclination angle (a) of workpiece.
I
e I g
R 16K | 7 {i 15Y:
:f:yﬁng C lo5 :,
o Fo
o «Bs|i i e
| ] 13 e
K ¥
E i
L RPLEFEEREELTHERZHRENL
RREET .

No numerical value means
no interference with the workpiece.



Phoenix K KiH ¢S [REM AP ]

Phoenix Long Neck Deep Feeder Bull Nose End Mill

PHX-LN-DFR
ax= g - "

c
\v!
DN
-%@
T
DCON

APMIX|

LF

Type2
8|
[&] _ - o
TISY g
RE APMX 1
CARBIDE é Kl SFPEE%) =
WXS  +0.03 FIT 55  p29.32 LF |
+0.01
A7 :mm  Unit:mm
BRS ‘ M2 x BEIABEAR x K - 1R 2K | IK | 12 | 502 (Tops|  EITITHIRROIEEUK() S |78 R | e
EDP No. DC X RE X LU - DCON LF | APMX | DCON | Di ok | 05° ] 1° [ 15[ 2° 3° | ZEFP | Type | Stock
3091021 2 X R0.5 X 16 24 50 4.83°116.75|17.33|17.96 |18.63 |20.14
3091022 | 2 X R0.5 X 20 28 3 6 | 1.89] 4.14°|120.88 {21.61(22.39(23.2325.11| 3 | 1
60
3091023 | 2 X R0.5 X 24 32 3.62°|25.02 |25.89 |26.82 |27.83 {30.09
3091031 3 X R0.8 X 16 22 50 3.93°(16.82|17.41|18.04 |18.71 |20.23
3091032 | 3 X R0.8 X 20 26 60 3.32°|20.96 |21.69 |22.47 | 23.31 | 25.21
3091033 | 3 X R0.8 X 24 30 4 6 | 2.85| 2.88°|25.09(25.97 [26.9 |27.91 3|1
3091034 | 3 X R0.8 X 28 34 70 2.54°129.23 |130.25 |31.34 |32.51
3091035 | 3 X R0.8 X 32 38 3.44°|33.36 |34.52 |35.77 |37.11 |40.12
3091040 | 4X R1 X 16 20.1| 50 6 4.8 116.92|17.51|18.14|18.82|20.35 1
3092041 4XR1 X 20 — 4 — — — — — — 2 o
3091043 | 4XR1 X 20 -6 24.1 5.43°121.05|21.79 |22.57 |23.42 |25.32
6 1
3091044 | 4X R1 X 24 28.1 4.83°|25.19 [26.07 |27.01 |28.02 |30.29
70
3092042 | 4X R1 X 28 — 6 4 |38 | — — — — — — [ 3] 2
3091045 4XR1 X 28 -6 32.1 4.34°129.32 (30.35 [31.44 |32.62 |35.27
3091046 4 X R1 X 32 36.1 3.94°|33.46 |34.62 |35.87 |37.22 |40.24
6 1
3091047 | 4X R1 X 36 40.1 3.61°|137.59(38.9 |40.31 |41.82|45.21
90
3091048 4 X R1 X 40 441 3.33°|41.73 |143.18 |44.74 |46.42 |50.18
3091051 5X R1 X 20 22.2 1.29°(21.05 |21.79
70
3091052 | 5X R1 X 30 32.2 75/ 6 | 48 | 0.89°31.39 — _— — | 3|1
3091053 | 5X R1 X 40 422 90 0.68°|41.73
- RRIRBAIES%E P9, See p.9forexplanation of icons. O=trtEEER  (O= Standard stock item
1 AT IR o BISEFRE UK (Le)
Effective neck length (Le) based on the inclination angle (a) of workpiece.
I . 1
| e
?iﬂﬁﬁ}ﬁiﬁ& ——f los' |
" i R R AN B I T
o B 1 -HE EAREET .
L K | %g% No numerical value means
| Le | no interference with the workpiece.
; ¥ Cext 8
K H
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BAf7 :mm  Unit:mm @E:
WRS | MR xERIRER « K - R 2K | K | 5E | U2 Tong INTIHRRRSRENKL ™| 7%\ foR | BF =3
EDP No. DC X RE X LU-DCON LF | APMX | DCON | Di Bk 0.5 1 1.5 2 3 ZEFP | Type | Stock a
3091064 6 X Rl X 20 70
3091065 | 6 X R1 X 40 90
3091066 | 6 X R1.5 X 20 70
3092061 6 X R1.5 X 30 — | 80| 9 6 | 58| — — — — — — 3|2
3092062 | 6 X R1.5 X 42 920
3092063 | 6 X R1.5 X 54 100
3091067 6 X R1.5 X 66 110
3092081 8X R2 X 40 85
3092082 | 8 X R2 X 56 — [ 100 | 12 8 |77 | — — — — — — 3| 2
3092083 | 8 X R2 X 72 120
3091100 | 10 X R2 X 30 80
3091104 | 10 X R2 X 40 90
3092101 | 10 X R2 X 50 100 O
3091105 | 10 X R2 X 60 110
— 15 10 |97 | — — — — — — 3] 2
3092102 | 10 X R2 X 70 120
3091106 | 10 X R2 X 80 130
3092103 | 10 X R2 X 90 140
3091107 | 10 X R2 X 100 150
3091120 | 12 X R2 X 40 90
3092121 | 12X R2 X 60 110
3092122 | 12X R2 X 84 — [135]18 12 1117 | — — — — — — 3 2
3092123 | 12 X R2 X 108 160
3091126 | 12 X R2 X 120 170
3092161 | 16 X R3 X 80 140
— 24 16 |155 | — — — — — — 3 2
3092162 | 16 X R3 X 120 175

O=tpfEEER  O= Standard stock item



Phoenix /R FAENAEET]

4-flute Long Neck Small Bull Nose End Mill

PHX-LN-CRE

_— g &

DCON

1 Ldewx
re |l APMX

LF

; D AN ANN SPED

v ED - .
WXS  +0.007 AT 54 300  p33 FAKAE:0~0.1mm

Neck Length Tolerance

CARBIDE

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

BRS 2 x BRI x 5 | EBR| K| R | 3R | Teag | BNTIHIRRCERRK() T | 7 | E
EDP No. LF APMX | DCON DN 8k 0.5° 1° 1.5° 2° 3° ZEFP | Stock
3190800 | 0.8 X RO.1 X 2 | 81 1105 | 222| 229] 238 247| 267
3190801 | 0.8 X RO.1 X 4 | 101 8.00°| 428 443| 459 477] 515
3190802 | 0.8 X R0 x 6 | 121 | 20| 032 4 0725556351 657 681| 7.07| 7.64] °
3190803 | 0.8 X R0 X 8 | 141 6.47°| 842] 871 9.03| 9.37]10.13
3191006 | 1 X R0A X 4 | 97 877°| 426| 441 457| 474 513
3191007 | 1 X R0 X 6 | 117 729°| 633 655 679 7.04] 7.62
3191008 | 1 X R0 X 8 | 137 624 84 | 869 9.01] 9.34]10.1

3191009 | 1 X R0 X 10 | 157 5.45°| 1047 10.83| 11.22| 11.64| 12.59
3191010 | 1 X R0 X 12 | 17.7 4.84° 12.53| 12.97 | 13.44] 13.94] 15.08
3191011 | 1 X R0.2 X 4 | 97 877°| 4.26] 441 457| 474] 513
3101012 | 1 x R0.2 x 6 | 117 | 20 | 04| 4 |03 551633 655 679] 7.04] 762| *
3191013 | 1 X R0.2 X 8 | 137 624 84 | 869 9.01| 9.34]10.1

3191014 | 1 X R0.2 X 10 | 157 5.45°| 10.47] 10.83] 11.22| 11.64] 12.59
3191015 | 1 X R0.2 X 12 | 17.7 4.84°| 12.53| 12.97 | 13.44] 13.94] 15.08
3191018 | 1 X R0.3 X 4 | 97 877°| 426 441 457| 474] 513
3191019 | 1 X R0.3 X 6 | 117 7.29°] 633 655 679 7.04] 7.62
3191501 | 15 X R01 X 4 | 88 806" 43 | 445 461 479] 5.18 o
3191503 | 15 X R0 X 8 | 128 5.57°| 844 873] 9.05 9.39]10.15
3191505 | 15 X ROA X 12 | 168 | o | oo | 4 | 741 | %25 |1257]1301] 13481399 1512 ,
3191506 | 15 X R02 X 4 | 88 : M 806" 43 | 445 461 479 548
3191507 | 15 X R0.2 X 6 | 108 6.59°| 6.37] 659] 683 7.09| 7.66
3191508 | 15 X R0.2 X 8 | 128 5.57°| 844 873] 9.05 9.39]10.15

3192001 | 2 X RO X 8 | 121 479°| 848| 877 9.09] 943|102

3192002 | 2 X RO X 10 | 141 411°] 1054 10.91] 1131 11.73| 12.68
3192003 | 2 X R0 X 12 | 164 36° | 12.61] 13.05] 13.52| 14.03| 1517
3192004 | 2 X RO X 16 | 201 2887 16.75| 17.33] 17.96| 18.63|

3192013 | 2 X RO3 X 8 | 121 | o | ool 4 |q1g0| 479°| 848 877 909| 9431102 | ,
3192015 | 2 X R0.3 X 12 | 161 : 89 36" [12.61]13.05] 13.52]| 14.03| 1517
3192019 | 2 X RO5 X 6 | 104 5.75°| 641] 663| 6.87] 7.13| 7.71
3192020 | 2 X RO.5 X 8 | 121 479°| 848| 877] 9.09] 9.43]102

3192021 | 2 X RO.5 X 10 | 141 4.11°] 10.54] 10.91] 11.31] 11.73| 12.68
3192022 | 2 X RO5 X 12 | 164 36° | 12.61] 13.05] 13.52| 14.03| 1517
3193008 | 3 X RO.3 X 12 | 142 | 50 | 12| 4 |285| 203°| 1269|1313 136 |1412| — | 4
- FRIRIBAIES & P9, See p.9 for explanation of icons. O=trEEER  (O= Standard stock item

1 AT IERAS o LR (Le)
Effective neck length (Le) based on the inclination angle (a) of workpiece.

| i
! )y

T ok 0 |
= = 4l
N LR RS R B T A R AR N T
1 6,A > | > TS
| | 13 e RRFETS.
| § Le i 4 s No numerical value means

i A no interference with the workpiece.
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Phoenix XiH58kLE87] PAT. in Japan

Phoenix Deep Feeder Ball Nose End Mill

PHX-DBT

S 8 €

DCON

LH
LF
1
Type2 =
3
e ==
&
APMX
R
_ SPEED
CARBIDE v KII AN EY
X +0mm HT 45  p3438 L
1
{7 :mm  Unit:mm
Bae BREZ x 2K | IR | @ | Feag| BRTTHERREEENRLO® | ym | R | B L w
EDP No. APMX | DCON | 6k | 05° 1° 15° 2° 3° | ZEFP | Type | Stock ‘e
3090202 | R 05 X 60 | 12 15] 6 [1353°] 153 156] 16 | 165] 1.74| 3 | 1 512
3090204 | R 1 X 60 | 123 | 3 6 |11.81°] 3.06| 3.13] 321| 33 | 349] 3 | 1 ?‘é:
3090206 | R 15X 70 | 126 | 45| 6 | 976°| 46 | 47 | 482] 495] 523| 3 | 1 BT
3090208 | R 2 X 70 | 122 | 6 6 | 726" 6.13] 627] 643 66 | 698] 3 | 1
3090210 | R 25 X 70 | 121 | 75| 6 | 412°| 766| 7.84| 804| 825| 873| 3 | 1 o
3090212 | R 3 X 80 Za
— 9 6 | — | — | — | — | — | — | 3 2 0
3090312 | R 3 x 110 B>
3090216 | R 4 X 90 2T
— |12 8 | — | — | — | —| — | — ]3| 210
3090316 | R 4 X 120
3090220 | R 5 X 100
— g e g
3090320 | R 5 X 130
3090222 | R 6 X 100
— s |2 — | = = — | =] =132
3090322 | R 6 X 140
3090226 | R 8 x 150 | — |24 |16 | — | — | — | — | — ] =137 2
3090230 | R 10 X 150
— 130 ]2 | —| —| — | —| — | — | 3|2
3090330 | R 10 X 200

- TRRIRBAIES%E P9, See p.9for explanation of icons. O=trtEEFR (O= Standard stock item

1 ETFIERAHS o FLFRE UK (Le)
Effective neck length (Le) based on the inclination angle (a) of workpiece.

I i ]
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TR ok | -—é*:ilos /

= S N
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i ewa e 0

i = sl
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ERPLGFEREERHERZHRENT
HARFETS.

No numerical value means

no interference with the workpiece.



Phoenix AL ERSLHE ]

Phoenix Pencil Neck Deep Feeder Ball Nose End Mill

PHX-PC-DBT Typel
LH
- = g 5 z
&-—_—-==‘ s =} gl |_—115
o 4
<5 e | S
[a]
RE  |aPmX|
LU
LF |
Type2
z
a a
N B |-
a
— i SPEED i
CARBIDE w K NN L
WXS  +001 HIT 45" p3s38 L ‘

B\ :mm  Unit:mm

RS ﬁiﬂtmﬁ‘w@x%msﬁ%ﬁﬁax%mtexéte LH K| K| 2 | 52 FOE Tamg BT IHIRR SEERK (o) ! Iysiasik ke
EDP No. a RE X 8n X LU X LF LF |APMX | DCON | D» DN Bk 0.5° 1° 1.5° 2° 3° | ZEFP | Type | Stock
3094000/ 0.25° |[R0.5 X0.5° X 8 17.9 1.06/8.49°| 8.13| 84 | 8.68| 8.99| 9.68
3094001 0.34° |R0.5 X0.5° X 12 21.8 1.1316.92°112.13]12.54/12.97(13.44|14.49
3095125|0.38° |[R0.5 X0.5° X 16 256 1.2 |5.84°16.13]16.68|17.26|17.89|19.3
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
3095141|0.56° [R0.5 X1° X 15.7 1.1 |19.67°| 5.75| 6.18| 6.38| 6.61| 7.1
3095142|0.68° |[R0.5 X1° X 8 17.6 1.17|/8.59°| 5.62| 8.18| 8.46| 8.76| 9.43
3095143|0.75° |[R0.5 X1° X 10 19.5 1.24|7.74°| 5.55|10.18|10.53{10.9 |11.75
3095144/ 0.79° |[R0.5 X1° X 12 214 60 1.31/7.03°| 5.51|12.18|12.6 |13.05/14.08
3094003|0.83° |[R0.5 X1° X 14 233 1.39/6.45°| 5.3 [14.16/14.65|15.18/16.38
3095145]0.85° |[R0.5 X1° X 16 251 1.45/5.95°| 5.46(16.18/16.74(17.35/18.72
3094004 | 0.87° |[R0.5 X1° X 18 27.1 1.53/5.53°| 5.31(18.16/18.8 [19.48/21.02
3095146|0.88° |[R0.5 X1° X 20 28.8 1.59|5.15°| 5.44|20.18(20.89|21.65|23.37
3094005|0.89° |[R0.5 X1° X 22 30.8 1.67|4.83° 532 22.16|22.94(23.78|25.67
3094006|0.9° |R0O5 X1° X 24 32.7 1.74|4.55° 24.16|25.01|25.93|28
3095147 0.91° |[R0.5 X1° X 25 335 1.77|4.42°| 5.37|25.17(26.06|27.02|29.17

3094007 0.91° |[R0.5 X1° X 26 345 70 1.5 6 |0.95 1.81/4.29°| 5.32(26.16|27.08/28.08/30.32| 3 | 1 | O
3094008| 0.92° |[R0.5 X1° X 28 364 1.88/4.07° 28.16|29.15|30.23|32.64

3094009| 0.92° |[R0.5 X1° X 30 383 1.95|3.86° 30.15(31.23(32.38|34.97

3094010| 0.93° |[R0.5 X1° X 32 40.1 2.02|3.68°| 5.33|32.15|33.3 |34.53|37.29
3094011]0.93° |[R0.5 X1° X 34 42 80 2.09|3.51° 34.15|35.37(36.68|39.62
3094012|0.94° |[R0.5 X1° X 36 439 2.16/3.36° 36.15|37.44|38.83|41.94
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

3094013| 1.31° |[R0.5 X1.5° X 16 24.7 60 1.71/6.07° 6.36/16.21|16.8 |18.12

3094014 1.35° |[R0.5 X1.5° X 20 283 1.92|5.27° 20.21|20.94|22.61

3094015 1.38° |[R0.5 X1.5° X 24 319 2.13/4.65° 343) 635 24.2 |25.09|27.09

3095157 1.39° |[R0.5 X1.5° X 25 32.7 70 2.18/4.52° 6.38|25.21|26.14|28.22

3094016| 1.4° |R0.5 X1.5° X 30 374 2.44/3.96°| 3.44| 6.4 |30.21|31.33/33.83

3094017 1.43° |[R0.5 X1.5° X 40 46.4| 80 297|3.17° 6.34/40.2 |41.69|45.03

3094018 1.44° |[R0.5 X1.5° X 50 554, 90 349/2.65°| 343| 6.37/50.21/52.07|

3094019 1.45° |[R0.5 X1.5° X 60 64.4| 100 4.02|2.27° 6.34160.19/62.43

3095191|4.3° |R0.5 X4.5 X 30 31.6| 70 5.43/4.68°| 1.98| 2.2 | 2.48| 2.88| 448

O=trpfEEE=R  O= Standard stock item

- FRIRIRBEIEES%& P9, See p.9 for explanation of icons.
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Typel Type2

(R Tzl BB

Effective Effective

Draft Angle Draft Angle
. p

a
=

MIRBTIHPRTS, TRt SH, MASBTFSRIER.
The tool may be deflected and may interfere with the
draft area depending on milling condition.

XATHERER, MEHEFA (On°) SHERURRE (o°)1HRE
R, BEFR EARE, AT SERRRH (o ) NREIRE)
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(a®) is configured
without interference.

Bf7 :mm  Unit:mm

RS ﬁ&ﬂmﬂ%‘wﬂé&xéﬁaﬂfﬁﬁax%mtexéte L |BR|TDK| W2 | SR SOE T BT IIHIHR KRR () *1 ImsiaR| Bete
EDP No. a RE X @n X LU X LF LF |APMX | DCON | D» DN fk 0.5° 1° 15° 2° 3° | ZEFP| Type | Stock
3094020 0.45° |R0.75 X0.7° X 12 20.8 1.67]6.63°12.0512.44/12.86|13.32|14.34
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
3094022 0.56° |R0.75 X0.7° X 20 28.4 1.87|4.77°14.53/20.6 |21.32|22.09|23.82
3094023/ 0.61° |R0.75 X0.7° X 30 38 | 70 2.11/3.53°(14.29(30.82(31.9 |33.0735.7
3095211[0.45° |[ROI5X1° X 6 14.8 1.58/9.43°| 6.02| 6.2 | 64 | 6.61| 7.09
3094024/ 0.49° |RO.75X1° X 8 16.9 1.63/8.29°| 7.75| 8.24| 8.51| 8.8 | 9.46
3095212/ 0.65° |[RO.I5X1° X 9 17.6 1.68|7.83°| 6.84| 9.21| 9.52| 9.85/10.59
3094025|0.62° |R0.75X1° X 10 18.7 1.7 |7.41°| 7.4 |10.24/10.58/10.95(11.78
3095213/ 0.74° |RO.75X1° X 12 20.4 1.79/6.71°| 6.63/12.2 |12.61|13.06|14.06
3094026 0.74° |RO.75X1° X 14 225 60|2.25 6 |1.45 1.84/6.11°| 7.09/14.24(14.73(15.25[1643| 3 | 1 | O
3095214/0.8° |RO.75X1° X 15 23.2 1.89/5.86°| 6.7215.21/15.73|163 |17.56
3094027/ 0.77° |[RO.75X1° X 16 243 1.91/5.61°| 7.01/16.24/16.8 |17.4 |18.76 B
3094028/ 0.8° |RO.75X1° X 18 26.2 1.98/5.19°| 6.96|18.24|18.87|19.55|21.08 =)
3094029 0.82° |R0.75X1° X 20 28.1 2.05/4.83°| 6.91(20.24/20.9421.7 (234 -4
3095215|0.86° |[RO.75X1° X 21 28.8 2.1 |4.67°| 6.68(21.21|21.95/22.74(24.53 %é
3094030/ 0.86° |[R0.75X1° X 26 337) 2.26/4° | 6.83|26.24/27.16|28.15/30.38 a
3095216/0.9° |RO.75X1° X 30 37.3 241/3.58°| 6.7 (30.2231.28/32.43(35
3094031[0.92° |RO.75X1° X 40 46.8| 80 2.75/2.85°| 6.74/40.24|41.66/43.2 |
3094032/ 0.93° |R0.75X1° X 50 56.1| 90 3.1 |236°| 6.71/50.23/52.02|53.94
1 BTN o« MR (Le) O=trretzi O= Standard stock ftem
Effective neck length (Le) based on the inclination angle (a) of workpiece.
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No numerical value means

no interference with the workpiece.



Phoenix A ERSLHE ]

Phoenix Pencil Neck Deep Feeder Ball Nose End Mill

PHX-PC-DBT Typel
LH
— 1 — z
&-G=|=E__—g“\ a 215
o 4
<5 e | S
[=)]
RE  |aPmX|
LU
LF |
Type2
z
a a
N B |-
a
i SPEED i
CARBIDE v w K NN L
+0.01 FIT 45" p3438 LF |
m Bf7 :mm  Unit:mm
RS Eimtﬁﬂ%‘iﬁé%xﬁ%ﬁ%&ﬂﬁ%x%ﬁtﬁxéﬁ LH K| K| 2 | 52 FOE Tamg BT IHIRR SEERK (o) ! IysiaiR ke
EDP No. a RE X On X LU X LF LF |APMX|DCON| Di | DN ok |05 1° [15] 2° 3° | ZEFP | Type | Stock
3094033 0.21° [RT  X0.5° X 10 18 60 2.06/6.95°(10.18|10.5 {10.85(11.22|12.05
3095223|0.38° |[RT  X0.5° X 20 27.6 2.2414.39°(20.17|20.84|21.56|22.33|24.06
3094034 0.41° |R1T  X0.5° X 30 374| 70 2.41/3.21°(30.18|31.2 |32.29|33.46|36.1
3095241/ 0.62° [RT  X1° X 10 17.7 2.19/7.06°| 8.05/10.24(10.58(10.94|11.75
3094035/ 0.64° [R1  X1° X 12 19.7 2.2416.32°| 8.75|12.28/12.69|13.13|14.12
3094036|0.69° [R1  X1° X 14 21.6 2.31/5.73°| 8.56|14.28(14.76|15.28|16.44
30952421 0.76° |[R1  X1° X 15 224 60 2.36/5.49°| 8.08|15.25/15.77|16.32|17.57
3094037 0.74° [R1  X1° X 16 235 2.38/5.25°| 8.44|16.28/16.84|17.43|18.77
3094038/ 0.77° [RT  X1° X 18 253 2.45/4.84°| 8.35/18.28/18.91/19.58|21.09
3095243/ 0.82° [RT  X1° X 20 27 2.5414.49°| 7.93|20.24/20.94|21.69|23.37
3094039/ 0.83° [R1  X1° X 24 30.9 2.66/3.91°| 8.2 |24.28/25.12|26.03|28.06
30952441 0.86° |[R1T  X1° X 25 31.7 70 2.7113.8° | 7.97|25.25/26.13|27.07|29.19 1
3094040|0.84° [R1  X1° X 26 32.8 3 6 | 195 2.73/3.68°| 8.16|26.28/27.19/28.18|30.39 3 o
3095245/ 0.89° [R1  X1° X 30 36.4 80 71 2.89[3.29°| 7.9 [30.24[31.3 [32.43[34.99
3095246|0.92° [R1  X1° X 40 457 3.24/2.6° | 7.88|40.24|41.66|43.18 -
309524710.93° |R1  X1° X 50 55.1|100 3.59/2.15°| 7.87|50.24|52.02|53.93
3094041|1.15° |R1  X15° X 16 23.1 2.6 |5.35°| 5.61|10.96/16.38|16.96|18.26
3094042|1.22° |[R1  X15° X 20 26.7| 60 2.81/4.58°| 5.56|10.66(20.38|21.11|22.74
3094043|1.27° |R1  X15° X 24 30.3 3.02/4.01°| 5.54|10.49|24.38(25.26|27.23
3094044|1.32° |[R1  X15° X 30 357 80 3.33/3.37°| 5.52|10.41/30.39/31.49|33.97
3095251|1.39° |[R1  X1.5° X 40 445 3.88/2.67°| 5.45| 9.96|40.33|41.81
3094045| 1.40° |R1  X1.5° X 50 53.7 438 2.21°| 5.48/10.15(50.38|52.23
3094046| 1.41° |R1  X1.5° X 60 62.8| 100 71 1.85°| 6.38/18.56/61.46 I
3095262|1.93° |R1 X2 X 60.3 1.94° 46 | 6.36/11.49
3095273 2.85° |R1  X3° X 41.2 — 80 6 2.85°| 3.96| 4.69| 59 | 8.28 2
3095281(3.94° [R1 X4 X 30 3.95°| 3.64| 4.04| 4.59| 5.38| 8.81
- FRRGABEIES# P9, See p.9 for explanation of icons. O=#rtefzm  O= Standard stock item



Typel Type2

(R Tzl BB

Effective Effective

Draft Angle Draft Angle
g a

pe
=

MIRBTIHPRTS, TRt SH, MASBTFSRIER.
The tool may be deflected and may interfere with the
draft area depending on milling condition.

XATHERER, MEHEFA (On°) SHERURRE (o°)1HRE
R, BEFR EARE, AT SERRRH (o ) NREIRE)
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(a®) is configured
without interference.

B3\ :mm  Unit:mm

RS ﬁ&ﬂmﬂ%‘wﬂé&xéﬁaﬂfﬁﬁax%ﬁﬁxéﬁ L |BR|TDK| W2 | SR mOE Te] BT IHIHR R (L) 51 Imsipak| Bete
EDP No. a RE X @n X LU X LF LF |APMX| DCON | Ds DN 8k 0.5° 1° 15° 2° 3° | ZEFP| Type | Stock
3094047| 0.44° |R1.25 X0.7° X 16 22.8 2.72|4.79°|16.07|16.58(17.14(17.74|19.08
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
3094049| 0.53° |R1.25 X0.7° X 24 304 2.92|3.51°|20.07 |24.74|25.59(26.51|28.56
3094050| 0.57° |R1.25 X0.7° X 30 36.2 : 3.07|2.93°|19.03|30.86|31.93|33.08
3094051| 0.83° |R1.25X1° X 30 35.7| 80 38 S5 3.33|2.97°| 9.66|30.34|31.39|32.53 3| 1
3094052| 0.88° |R1.25X1° X 40 45 3.68|2.33°| 9.53|40.34|41.75|43.27
3094053|0.9° |R1.25X1° X 50 54.4 100 4.03/1.92°| 9.45(50.3452.11| — | —
3094054 | 1.33° |[R1.25 X1.5° X 40 43.9 43 [239°| 6.61|12.41|40.47 41.94
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
3094056| 1.42° |R1.25 X1.5° X 80 83.7| 150 6.39/1.93°| 6.56|12.1 |80.48| —
3095321|0.27° |R1.5 X0.5° X 20 26 3.17|3.61°|20.29|20.95|21.65|22.41|24.11
3094057|0.51° |R1.5 X1° X 16 21.8 3.26/4.37°|15.51|16.49(17.03|17.61|18.93 wE
3095341| 0.69° |R1.5 X1° X 20 25.5 3.44|3.68°|13.27|20.41|21.09(21.83|23.48 X
3094058| 0.69° |R1.5 X1° X 24 293 80 3.54/3.17°|14.42|24.49|25.32|26.21|28.22 o %g.
3095342|0.76" |[R1.5 X1° X 25 30.1 361 3.07°|13.37|25.42|26.28|27.21|29.3 %E
3094059|0.71° |R1.5 X1° X 26 31.2 2.97°|14.29|26.49|27.39|28.36 1 o
3095343/ 0.8° |R1.5 X1° X 30 34.8 6 3.79|2.63°|13.24|30.4 (31.45|32.57
3095344| 0.85° |R1.5 X1° X 40 44.2 4.13/2.05°(13.37|40.42|41.83|43.34
3095345| 0.88° |R1.5 X1° X 50 53.5 100! 4.5 59 4.48/1.68"(13.33(50.42|52.19 3
3095346/ 0.9° |R1.5 X1° X 60 62.9 4.83/1.42°13.3 |60.42 —
3094060| 0.9° |R1.5 X1° X 70 723|110 5.14/1.23°13.61(705 | — | — L]
3095356| 1.45° |lR1.5 X1.5° X 60.8 100 1.45°| 8.55(14.68
3095365/ 1.91° |R1.5 X2° X 46.5 — 6 |1.91°| 7.21| 9.77|16.54 2
3095374|2.8° |R1.5 X3° X 32.1 80 2.81°| 6.11| 7.15| 8.81|11.83 |
3094061|2.6° |R1.5 X3° X 40 43.6 8 6.49/3.46°| 6.32| 7.6 | 9.79|14.45|41.27
3094062| 2.69° |[R1.5 X3 X 50 554 120 10 7.54/3.77°| 6.3 | 7.56| 9.7 |14.19|51.27 1
3094063| 2.78° |R1.5 X3° X 70 75.2 12 9.64|3.53°| 6.28| 7.52| 9.61(13.92|71.26
3094064| 2.83° |R1.5 X3° X 90 91.3/130 11.74/2.9° | 6.27| 7.5 | 9.56|13.78] —
1 AT IHREHS o FISERRE S (Le) O=tpeErzR  O= Standard stock item
Effective neck length (Le) based on the inclination angle (a) of workpiece.
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Phoenix A ERSLHE ]

Phoenix Pencil Neck Deep Feeder Ball Nose End Mill

PHX-PC-DBT Typel
LH
_ = 5 z
hagl_—g“\ a 215
o 4
<5 e | S
[=)]
RE  |aPmX|
LU
LF |
Type2
_ z
a =}
S I -
a
i SPEED i
CARBIDE w K NN L
WXS 1001 FIT 45" p3438 LF |
m B\ :mm  Unit:mm
RS ﬁiﬂtmﬁ‘w@x%msﬁ%ﬁﬁax%mtexéte LH K| K| 2 | 52 FOE Tamg BT IHIRR SEERK (o) ! IysiaiR ke
EDP No. a RE X On X LU X LF LF |APMX|DCON| Di | DN ok |05 1° [15] 2° 3° | ZEFP | Type | Stock
3094065| 0.58° |R1.75X1° X 20 24.7 3.87|3.22°(16.46|20.53|21.21|21.94|23.59
3094066 | 0.73° |[R1.75X1° X 30 34 80 6 4.22/227°15.6 [30.53|31.57(32.69
3094067|0.8° [R1.75X1° X 40 434 4.57|1.75°|15.27(40.53|41.93 -
3094068 0.85° |R1.75X1° X 50 52.7 100 53 34 | 492/1.43°|15.09/50.52| — |31
3094069 1.33° |R1.75 X1.5° X 60 64.1 8 6.2 |2.1° [10.1 |19.09|60.72|62.94
3094070 1.38° |R1.75 X1.5° X 80 82.1(120 7.25/1.62°(10.06|/18.8 [80.72 .
3094071| 1.4° |R1.75X1.5° X 100 103.9 (150 10 8.29|1.84°(10.04|18.72100.73
3095421|0.29° |[R2  X0.5° X 25 29 4.23/2.18°|25.33/26.14(27.01|27.95
3095441 0.76° |[R2  X1° X 30 33 80 4.73/1.89°115.92(30.4931.52
30954421 0.82° [R2 X1° X 40 424 6 5.08|1.45°(15.85|40.49 1
3095443 0.86° |[R2 X1° X 50 51.8 5.43/1.17°(15.81|50.49 -
3094072 0.86° |[R2 X1° X 60 61.2]100 5.74/0.98°(16.23 o
30954441 0.97° |R2 X1° X 613 — 6 0.97°(14.28 - 2
3094073|/0.89° |R2 X1° X 70 74.3 120 8 6.09/1.61°(16.14|70.56|73.04| — 1
3095445/ 0.92° [R2 X1° X 80 835 6.48|1.42°(15.76|80.48 - O
3095453 1.42° [R2  X1.5° X 422 — 80 6 6 1.43°110.19/16.4 2
3094074 1.32° |R2  X1.5° X 60 63.2 120 8 6.66/1.9° |11.05/20.83|60.78 1
3095454| 1.46° |[R2 X1.5° X 804 — 6 3.9 8 147°110.51|179 | — 3 2
3094075/ 1.4° |R2 X1.5° X100 103 |[150 10 |7 8.76|1.72°110.96|20.31{100.77 1
3094076|1.53° |[R2 X2° X 30 354| 80 5.493.5° | 9.48|13.67(28.4 |31 33.36
3095462| 1.93° |[R2 X2° X 613 120 194°1 9 |12.12]20.28
4077 1.78° |R2  X2° X 66.7X140 — |14 — | — 2
30940 80 " 66 0 0 8 1.77°] 9.39|13.36/26.49
3094078|1.78° |R2 X2 X 66.7 X160 160
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
30954721 2.84° |R2 X3° X 422 100 2.85°| 7.77| 9.07(11.11|14.79
3094080| 2.54° [R2 X3° X 47.1X120 120
3094081|2.54° |R2 X3° X 47.1X140] — |140 8 . — 2
. . 2.54°| 8.07| 9.7 [12.56/18.76
3094082| 2.54° [R2 X3° X 47.1X160 160
3094083|2.54° [R2 X3° X 47.1X200 200
- FRRBBRIES# P9, See p.9 for explanation of icons. O=trfEffzim  O= Standard stock item



Typel Type2

(R Tzl BB

Effective Effective

Draft Angle Draft Angle
. p

a
=

MIRBTIHPRTS, TRt SH, MASBTFSRIER.
The tool may be deflected and may interfere with the
draft area depending on milling condition.

XATHERER, MEHEFA (On°) SHERURRE (o°)1HRE
R, BEFR EARE, AT SERRRH (o ) NREIRE)
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(a®) is configured
without interference.

B3\ :mm  Unit:mm

RS ﬁ&ﬂmﬂ%‘wﬂé&xéﬁaﬂfﬁﬁax%mtexéte L |BR|TDK| W2 | SR mOE Te] BT IHIHR R (L) 51 Imsipak| Bete
EDP No. a RE X 8n X LU X LF LF |APMX | DCON | D» DN fk 0.5° 1° 15° 2° 3° | ZEFP| Type | Stock
3094084 | 0.67° |[R25 X1° X 30 35.1| 80 5.64|2.69°(19.64(30.64|31.65|32.75
3095541|0.76° [R25 X1° X 35 39.7| 100 5.86|2.36°|18.24(35.54|36.74|38.03
3094085| 0.76° |[R25 X1° X 40 445| 80 5.99|2.09°|19.15(40.63|42.01|43.5
3095542| 0.84° |[R25 X1° X 50 53.7 100 6.38/1.7° [18.29/50.55|52.29 1
3094086| 0.85° |[R25 X1° X 60 63.2 8 6.69| 1.44°118.76|60.63
3095543|0.89° |[R25 X1° X 70 724 7.5 4.9 | 7.08|1.25°|18.26|70.55 — | 3
3094087 0.89° [R25 X1° X 80 81.9 739/1.1° |18.6 (80.63| —
3095544|0.98° [R25 X1° X 90.4 098|169 | — a N
3095553| 1.45° |[R25 X1.5° X 61.8 — |10 8 1.45°112.23|19.91 2
3094088 1.36° |[R2.5 X1.5° X 90 923 10 9.15/1.61°|113  |24.08(90.89 1]
3095562| 1.91° |[R25 X2° X 47.5 — 8 8 1.91°110.62(13.96|21.97 2|
3095641|0.77° |[R3  X1° X 40 42.6 8 6.98/1.48°20.79|40.62| . 'n_:
3095642|0.82° |[R3  X1° X 50 519,100 7.33/1.19°|20.76|50.62 110 gn.
3094089|0.83° |[R3 X1 X 60 65.1 10 7.64/1.87°|121.3 |60.7 |62.78 L] %EI
3095643/ 0.97° |R3 X1° X 623 — 1130 8 8 0.97°118.34| — |2 %E
3095644 0.9° |R3 X1° X 90 93.1 10 8.72/1.29°20.81/90.63| 1] o
3095651|1.42° |[R3  X1.5° X 43.2 100 8 8 1.43°113.66|20.72 —
3095653| 1.46° [R3  X1.5° X 814 130 9 10 59 10 1.47°(14.23/23.29 N
3095661|1.87° |[R3  X2" X 336 100 8 8 1.87°(12.02|15.15|21.62
3095662| 1.93° |[R3 X2° X 623 130 1.94°(12.45/16.39|25.96
3094090| 1.72° |R3  X2° X 69.7X130] — . 2
- - 1.72°113.09(18.5136.44
3094091|1.72° |R3 X2 X 69.7 X160 160 10 10
3094092|2.44° IR3 X3 X 50.1X130 130
3094093|2.44° IR3 X3 X 50.1X160 160 2.43°111.49|13.79|17.79|26.47
3094094 | 2.44° |R3  X3° X 50.1X200 200

1 RTINS o SSFFERK (Le) O=imfrerzm  O= Standard stock item

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

1 i 1

R 16k | - 5105

PR 2 [0
I 270 Ha ERPLFE R =B LHENEREINT
i <«B>| i | LT X
| 211 AL MAFETS.
| § Le | 4 i No numerical value means

_i‘ W no interference with the workpiece.
H !

posid 2



Phoenix A ERSLHE ]

Phoenix Pencil Neck Deep Feeder Ball Nose End Mill

PHX-PC-DBT Typel
LH
- e - P4
&_—_'E-- —a_'\ (=) ol |_—115
, ) e | I
8
RE " |apmx
LU
LF |
Type2
- z
a [a]
_ _ I 8
a
i SPEED i
CARBIDE v Kl AN 35 L
WXS  +o001 HIT 45" p3s38 L !
m Bf7 :mm Unit:mm
RS ﬁ;wmﬁ‘wéx%msﬁ%ﬁﬁax%mtexéte LH K| K| 2 | 52 FOE Tamg BT IHIRR SEERK (o) ! IysiaiR ke
EDP No. a RE X 8n X LU X LF LF | APMX | DCON D1 DN 8k 0.5° 1° 1.5° 2° 3° | ZEFP | Type | Stock
3094095| 0.67° R4 X1° X 40 429|100 8.83| 1.5° (27.22|40.85 :
3095841(0.77° |[R& X1° X 50 52.3 10 9.22|1.21°(25.88|50.77
3095842| 0.97° R4 X1° X 63.3 = | 10 09772222 2
3094096( 0.82° R4 X1° X 70 70.9 9.88|0.87°|26.38
3094097|0.85° |[R4 X1° X 80 84 10.23|1.45°(26.27(80.84| — :
3095843|0.88° R4 X1° X 90 93.4 150 1 10.62|1.3° |25.78(90.76
3094098| 0.88° R4 X1° X100 102.7 10.93| 1.17°|26.13 [100.84
3095844|0.98° R4 X1° X 120.6 ~[180)12 79 12 1099°(23.82] — — =13,
3095851| 1.42° |R4  X1.5° X 442 120 10 10 |1.43°(17.02|24.55
3094099| 1.21° |[R4  X1.5° X 60 63.8 10.35/1.94°(19.14(35.59|61.21 1
3095853| 1.46° |R4  X1.5° X 824 150 147°|17.88/28.31
3094100 1.3° |R4 X15° X 923 1 1.3° |19.14|35.56
3095862|1.93° |R4 X2° X 633 — [120 12 |1.93°|15.84|20.45(30.94 2
3094101 1.67° |R& X2° X 72.7X150 150 . O
- - 1.67°|16.79|23.66|46.38
3094102/ 1.67° |R& X2° X 727X 160 160
3094103 0.69° [R5 X1° X 50 524 5 1 11.08/1.23°[31.91/50.98| | 1
3096041/ 0.97° [R5 X1° X 643 — 12 |0.97°|25.93| — 2
3096042|0.83° [R5 X1° X 80 8 | 12.162.09°|30.88(80.91|83.66|86.61
3096043|0.87° [R5 X1° X100 106.7 12.86|1.71°|30.83[100.91 104,38
3096044|0.89° [R5 X1° X120 1254|180 16 13.56|1.44°(30.8 (12091 1
3096045(0.91° [R5 X1° X 140 144.1/200| 99 14.26/1.25°30.78/140.9| | — | 3
3096046(0.92° [R5 X1° X 160 162.8 220 "~ 1496/ 1.1° |30.76(160.9
3096051|1.42° [R5 X1.5° X 45.2 — |120 12 12 |1.43°|20.28(28.01 2
3094104|1.24° [R5 X1.5° X 80 85.9]160 1 13.24/2.15°|23.1 |42.35|81.42|84.3 1
3096053| 1.47° |R5  X1.5° X 121.6 180 16 |1.48°(21.91(352 | —
3096061| 1.87° [R5 X2° X 356 — 1120 12 12 |1.87°|18.25(21.72|27.65| — 2
3096064| 1.95° [R5 X2° X 929 160 16 16 |1.96°19.52/25.38(39.18
- FRIRIRBBIES & P9, See p.9 for explanation of icons. O=tpfEfzm  O= Standard stock item



Typel Type2

(R Tzl BB

Effective Effective

Draft Angle Draft Angle
¢ a

a
=

MIRBTIHPRTS, TRt SH, MASBTFSRIER.
The tool may be deflected and may interfere with the
draft area depending on milling condition.

XATHERER, MEHEFA (On°) SHERURRE (o°)1HRE
R, BEFR EARE, AT SERRRH (o ) NREIRE)
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(a®) is configured
without interference.

m B :mm Unit:mm

RS ﬁ;ﬂz1tm§4ﬁ‘ﬁ¥@xéma&ﬁ¥ﬁax;mtexéte L |BR|TDK| W2 | SR mOE Te] BT IHIHR R (L) 51 Imsipak| Bete
EDP No. a RE X 8n X LU X LF LF | APMX | DCON D1 DN 8k 0.5° 1° 15° 2° 3° | ZEFP|Type Stock
3096241|0.73° |lR6 X1° X 60 65.8(120 13.36|1.95°(35.9 |61.05|63.04
3094105|0.77° |lR6 X1° X 80 84.5|160 16 13.98| 1.48°(37.25|81.2 1
3096242|0.85° |R6 X1° X100 103.2 180 14.76|1.19°(35.79101.04 N
3096243 0.98° |[R6 X1° X 1226 — 18 119 |16 0.99°(32.25| — — 13120
30962441 0.91° |[R6 X1° X160 166.7 | 220 16.85| 1.44°(35.8 [161.05 1
3094106| 1.18° |[R6  X1.5° X 80 90 (130 20 15.03|2.75°|27.38|51.44|81.75(84.6
3096254| 1.48° |[R6 X1.5° X 160.8 — | 220 20 1.48°125.89|14187| — | — 2
FE1 BT IS o IOSIERK (Le) O=eses  O= Standard stock item
Effective neck length (Le) based on the inclination angle (a) of workpiece.
L .
| e
T Lok | 205"
) N R =
] 5.4 1 e ‘a8
[ 67\_ > B | J z Q
| 270 T IV
i | Lo | e HE
i i AT
E P =

ERPLFENEETHERERENT
RNAREFETE.

No numerical value means

no interference with the workpiece.



Phoenix :#BkL %]

Phoenix Long Neck Ball Nose End Mill

PHX-LN-DBT

i m— ﬁ_] ‘%— :Q/ - = L _ *+

APMX

DCON

LH

LF

DCON

LF

o I AN 5
WXS  +o0007 FHIT 45° p3g

CARBIDE

B, :mm  Unit:mm

Tl 3l || | K| K| R | SR Toag| EUTTRERR.ESSKL T | s | ok | B
EDP No. RE X LU LF APMX | DCON DN ak 0.5° 1° 1.5° 2° 3° ZEFP | Type | Stock
3194901 |R03 X 1 9.1 10.89°| 1.15| 119 | 1.23| 127 | 1.38
3194902 |R0.3 X 2 | 10.1 9.81°| 219 | 228 | 237 | 247 | 271
3194903 |[R03 X 3 | 11.1 | 50 | 045 4 0.55| 892°| 323 | 336| 351 | 367 | 404| 3 1
3194904 |[R0.3 X 4 | 121 8.18°| 428 | 445 | 465 | 486 | 536
3194906 |[R0.3 X 6 | 14.1 7.01°| 636 | 663 | 693 | 7.26| 8.02
3195004 |[R0.5 X 4 | 11.2 7.98° | 427 | 444 | 462 | 483 | 53
3195006 | R0.5 X 6 | 13.2 6.74° | 635| 662 | 6.9 722 | 7.96
3195008 |R0.5 X 8 | 15.2 5.83°| 844 | 879 | 9.18| 9.61 | 10.61
3195010 |R0.5 X 10 | 172 | 50 |0.75 4 0.95| 5.14°|10.52 | 10.97 | 11.46 | 12.01 | 13.26 3 1
3195012 |R0.5 X 12 | 19.2 459°|12.61 | 13.15 | 13.75 | 144 | 15.92
3195014 |R0.5 X 14 | 21.2 415°| 147 | 1533 |16.03 | 16.79 | 18.57
3195016 |[R0.5 X 16 | 23.2 3.79° | 16.78 | 17.51 | 18.31 | 19.18 | 21.23
3195106 | R0.75 X 6 | 12 6.32°| 634| 659 | 687 | 7.17 | 7.88
3195108 |R0.75 X 8 | 14 5.38°| 843 | 877 | 9.15| 9.56 | 10.53
3195110 | R 0.75 X 10 | 16 50 | 1.13 4 145| 4.68° | 10.51 | 10.95 | 11.43 | 11.96 | 13.18 3 1
3195112 | R 0.75 X 12 | 18 414° 1126 |13.13 |13.71 | 1435 | 15.84
3195116 | R0.75 X 16 | 22 3.37°116.77 | 17.49 | 18.27 | 19.14 | 21.15
3195206 | R 1 X 6 | 11 579°| 633 | 657 | 683 | 7.12| 7.8 O
3195208 | R 1 X 8 | 13 482°| 842 | 875| 9.11| 9.52|10.45
3195210 | R 1 X 10 | 15 50 413°110.5 | 1093|114 |11.91|13.1
3195212 | R 1 X 12 | 17 3.61°|12.59 | 13.11 | 13.68 | 143 | 15.76
3195214 | R 1 X 14 | 19 1.5 4 1.95| 3.21° | 14.67 | 15.29 | 15.96 | 16.69 | 18.41 3 1
3195216 | R 1 X 16 | 21 2.89° | 16.76 | 17.47 | 18.24 | 19.09
3195218 | R 1 X 18 | 23 2.63° | 18.85 | 19.64 | 20.52 | 2148 |
3195220 | R 1 X 20 | 25 60 241°|20.93 | 21.82 | 22.8 | 23.87
3195222 | R 1 X 22 | 27 2.22°|23.02 | 24 25.08 | 26.27
3195312 |R1.5 X 12 | 145 2.17°112.81 1332 | 13.88 | 14.49
3195316 |R1.5 X 16 | 185 1.67°| 16.98 | 17.68 | 18.44
3195320 |[R1.5 X 20 | 225 60 | 2.25 4 2.8 135°]21.16 | 2204 | — 3 !
3195325 |R1.5 X 25 | 275 1.1° | 26.37 | 27.48
3195416 | R 2 X 16
3195420 | R 2 X 20 — 60 |3 4 385| — = = — = = 3 2
3195425 |R 2 X 25
3195520 |R 3 X 20
3195530 |R 3 X 30 70 |45 6 5.85 3 2
- FRRIRBAIES%EP9, See p.9for explanation of icons. O=#rtERER  O= Standard stock item

1 ENTIEHRAA o BERERIK (Le) 1 ES%F P28,

Please see p.28 for effective neck length (Le) based on the inclination angle (@) of workpiece.

9 s



Phoenix S48 RENASET]

Phoenix High Feeder Bull Nose End Mill

PHX-CRT

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

6=DC 0.01~-0.005

Bf7 :mm  Unit:mm

EIEalE Ry it S | | | 2K | DK | WR | R T EITTHRNRCOIEERRO T mw gk | Ere
EDP No. DC X RE LU LF | APMX | DCON | DN gk 0.5° 1° 15° 2° 3° | ZEFP | Type | Stock
3090002 | 1 XRO.3 4 13.9 | 60 2 6 |0.95(10.55°| 4.23| 437 | 453| 47 5.08| 3 1
3090003 | 1.5 XR 0.3 451129 | 60 3 6 |[1.45| 9.83°| 474| 491 | 509| 528| 571| 3 1
3090004 | 2 XROS 6 14.0 | 60 4 6 [195| 84° | 6.29| 651 | 6.75| 7 757| 3 1
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 ©
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
3090010 | 5 XR 1 15 172 70| 10 6 |485| 1.68°115.79|16.34 1693 | — — 3 1
3090012 | 6 XR 15 — — 80| 12 6 — — — — — — — 3 2 | A
3090016 | 8 XR 2 — — 90 | 16 8 — — — — — — — 3 2 | A
3090020 | 10 X R 2 — — 100 | 20| 10 — — — — — — — 3 2 | A
3090022 |12 XR 2 — — [ 120 | 24 | 12 — — — — — — — 3 2 | A
3090026 | 16 X R 3 — — 130 | 32| 16 — — — — — — — 3 2 | A
3090030 |20 X R 3 — — | 150 | 40 | 20 — — — — — — — 3 2 | A
A= HFREEER, B PHX-DFR(PY) KfLH, (BIIAER.) O=trfefeizi  O= Standard stockitem
A= These products have been stopped producing and replaced by PHX-DFR (p.9) A =R RS R (BHIAET)
- FRRIMEBIEEE PO, See p.9 for explanation of icons. A = Scheduled to be replaced by new product or successor item
E 1 AT IARRE o AEfREIK (Le) 9 E
Effective neck length (Le) based on the inclination angle (a) of workpiece. 2 °.
b é:H(E
. | — :10,, p £
%;wﬁagi& __f io.s e 5
l 6%9 i a
! Bl
i Le L L=
|
I

1=
29
;N

X
’%I
n.

ERPELEE =R EHENERENT
RNAFETS.

No numerical value means

no interference with the workpiece.



PHX-DFR/PHX-PC-DFR/PHX-LN-DFR/PHX-CRT PIRUISRAEEAERR cutting conditions

E *Z*_I’ &K* }J q: *[[]%J?}Eﬂm1¢ Vibration control conditions
24 x AN 54 T "
SteEEET H =|=*E?JIJI BINT&EMA
HDIHT*SI' High feed roughmg offree cumng materials 38 ~53H ~B55HRC
Work Material Semi-roughing in high toughness mold materials Machining Conditions For Finishing
'[E_UBE%M . })ﬁ@im Hardened Steel - Prehardened Steel
SKT4- SKD61- NAKSO - HPM1 - DHk DHsesk - DAk SKT4+ SKD61+ NAKSO - HPM1 - DHsesk
. R . s IR E (mm) 5 e LIRS (mm) 5 e IR E (mm) T8
SME RE %ﬁLL{J,Q ;ﬂJ)\ﬁfd S%eli J&}ng Depth of Cut S%:eli J&}ZEE Depth of Cut fei ﬂ?:fg Depth of Cut *%Egm)g
iDe éjﬁrﬂ?::p‘e (min™) (mm/min) ap ae (min™) (mm/min) ap ae (min™) (mm/min) ap ae Clearance
10 16,000 900 0.03 0.14 16,000 900 0.03 0.14 16,000 900 0.04 0.14 0.05
15 8,000 450 0.03 0.14 8,000 450 0.02 0.14 8,000 450 0.04 0.14 0.05
1 RO.3 20 0.3° 6,000 350 0.02 0.14 6,000 350 0.02 0.14 6,000 350 0.04 0.14 0.03
25 6,000 300 0.01 0.13 6,000 300 0.01 0.13 6,000 300 0.04 0.14 0.03
30 6,000 250 0.01 0.12 6,000 250 0.01 0.12 6,000 250 0.04 0.14 0.03
10 16,000 1,400 0.05 0.3 16,000 1,200 0.05 0.3 16,000 1,400 0.04 0.35 0.07
15 8,000 800 0.05 0.3 8,000 600 0.05 0.3 8,000 800 0.04 0.35 0.05
1.5 |R0.3 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 0.4 12,000 1,100 0.06 0.4 0.07
15 7,800 900 0.12 0.4 7,800 700 0.1 0.4 7,800 700 0.06 0.4 0.07
20 6,200 750 0.1 0.3 6,200 600 0.07 0.3 6,200 600 0.06 0.4 0.05
25 4,700 550 0.07 0.3 4,700 500 0.06 0.3 4,700 500 0.06 0.4 0.05
30 3,500 400 0.07 0.3 3,500 400 0.05 0.3 3,500 400 0.06 0.4 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 0.4 0.03
40 3,500 300 0.07 0.2 3,500 300 0.04 0.2 3,500 300 0.06 0.4 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 0.4 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 0.4 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 0.4 0.03
40 2,800 250 0.1 0.3 2,800 250 0.1 0.3 2,800 250 0.08 0.4 0.03
50 2,800 250 0.08 0.2 2,800 250 0.08 0.2 2,800 250 0.08 0.4 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. LIRERERRONFGASHE, BRETRINIRERE.
2. {5 AR RERITRFITIME. 5
3. BRI BRI SITER\RE, ap
4. FEEEANTIME, BEREEDHOTIEER. BEEFSR.
5. EELINTH, FMEMae HE, HS% ap UEUE, 7l //]
6. IRE CAM Rig & MUAEDHI R B aRE, HJLMSEERENSHAEINT. :
7. AEREIHIRT RN RAUR N TEERSER T, BEEEEER. &,{
8. éﬂ])\%ﬁk??&ﬁf MRINRBER, B EHAERE,
O. IRBIDREIFMRNOER, ATBHEEEFER150%H#TINT.
10. IREBLCITIHIRMHFRARNIER, HERETEEE6C%, LURERENT.



N FROM

ZHIMR EREE I T & WRRAS L
~40HRC EitEEEEME AT eIl &4
TatE High feed roughing of free-cutting materials }38 == 53HRC > ~55HRC -
ok e Semi-roughing in high toughness mold materials Machining Conditions For Finishing
X - FRAEEN Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DH 3¢ DHsksk - DACsk3% SKT4 - SKD61- NAK8O - HPM1 - DH3k*
ne | o | w (poag| E |wemm| FEOOW | sx mems) TRV B 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
3 30 03 3,800 550 0.1 0.4 3,400 500 0.1 0.4 3,800 750 0.1 0.5 0.03
Ro8 40 2,600 450 0.08 0.3 2,600 400 0.08 0.3 2,600 550 0.1 0.5 0.03
50 2,200 350 0.06 0.3 2,200 300 0.06 0.3 2,200 450 0.1 0.5 0.03
60 2,200 350 0.04 0.3 2,200 300 0.04 0.3 2,200 450 0.1 0.5 0.03
80 1,060 100 0.03 0.2 1,060 100 0.03 0.2 1,060 160 0.07 0.35 0.03
100 1,060 100 0.03 0.2 1,060 100 0.03 0.2 1,060 160 0.07 0.35 0.03
30 4,500 1,150 0.15 0.7 4,500 900 0.09 0.7 4,500 1,100 0.12 0.7 0.07
ROS 60 2,100 700 0.08 0.5 2,100 450 0.06 0.5 2,100 500 0.12 0.7 0.03

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

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

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

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

Use arigid and precise machine and holder.

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

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

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

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

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

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

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

When the depth of cut is greater than the specified amount as listed above, the feed rate can be reduced by no more than 60% to ensure stable milling.
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PHX-DFR/PHX-PC-DFR/PHX-LN-DFR/PHX-CRT PIRUISRAEEAERR cutting conditions
4@

HPHIHRENEZ 45 vibration control conditions
BHIME AT | B T S0
INTAAR High feed roughmg offree cumng materials 38 ~53H > ~55HRC -
T e Semi-roughing in high toughness mold materials Machining Conditions For Finishing
& ER 5 - FIAEEN Hardened Steel - Prehardened Steel
SKT4- SKD61- NAK8O - HPIIT - DHsk DHsesk - DACHsk SKT4- SKD61- NAKSO - HPM1 - DHx
ne | o | w (poag| E |wemm| TEORW | sx mems) TRV B e Lo
e = Pagmgd‘f (min) | (mm/min) ap ae (minY) | (mm/min) ap ae (min?)  (mm/min) ap ae Clearance
10 7,700 | 2,500 | 0.2 12 4,800 | 3600 | 02 12 7,700 | 1,800 | 012 | 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 09 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 14 2,700 1,000 0.18 1.6 0.07
R2 64 1,900 880 0.2 1.3 1,900 800 0.2 13 1,900 700 0.18 1.6 0.05
80 1,500 700 0.15 13 1,500 700 0.15 13 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 13 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. LRERBREAMRIENSEE, BIRESRMIEHEE, 77
2. BERIMES B . %\
3. BB ENRA RS R R, ap
4. BEEES TR, EE*I;/'\ETJ’@JE‘U;‘E}%U, EREESL.
5. EHLENTA, R(EMae HiE, BEF aplME, “Z Z,
6. 187E CAM Ri& &AL Rﬁa}aﬁ%mﬁxg LS B ER AT, =
7. SRR R SR A R N TR RSN T, SRS, ]
8. SINBEATFHEMAINRER, BREHAEE,
S, MABLIMR HFMOER, oG AT e 1S0% TN T,
10. IREHATBISHEANIER, HARETRES60%, LUBEEENT.



N FROM

SHIMR EEE I TR WRRAS
~40HRC EitEEEEME AT FEIN T &4
TatE High feed roughing of free-cutting materials ‘ }38 == 53HRC > ~55HRC o
ok e Semi-roughing in high toughness mold materials Machining Conditions For Finishing
X - FRAESN Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DH 3k DHsksk - DACsk3% SKT4 - SKD61 - NAK8O - HPM1 - DH3k*
ne | o | w (poag| E |wemm| TRIRW | sx mems) TEOD B e
D = ?fu‘m:q‘;ff (min’) | mm/min) | ap ae min’) | emm/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 14 850 350 0.2 24 0.03
160 700 500 0.07 1.5 700 400 0.07 1.4 700 300 0.2 24 0.03
200 640 380 0.07 1.5 640 380 0.07 1.5 640 300 0.2 24 0.03
45 3,200 2,200 0.6 34 2,000 840 0.3 1.6 3,200 1,500 0.24 3.2 0.15
60 2,500 2,100 0.5 3.2 2,000 840 0.3 1.6 2,500 1,200 0.24 3.2 0.15
70 2,100 1,900 0.4 2.8 2,000 840 0.28 1.6 2,100 1,000 0.24 3.2 0.1
85 i 1,800 1,500 0.3 2.7 1,500 630 0.22 1.6 1,800 870 0.24 3.2 0.1
12 k2 100 03 1,300 1,000 0.2 2.6 1,200 500 0.2 1.6 1,300 630 0.24 3.2 0.1
120 1,000 700 0.15 2.5 1,000 500 0.15 1.6 1,000 480 0.24 3.2 0.05
140 900 600 0.15 2 900 400 0.1 1.6 900 440 0.24 3.2 0.05
160 700 500 0.1 2 700 400 0.1 1.6 700 380 0.24 3.2 0.05
55 2,400 2,000 0.5 4.2 1,500 630 0.3 1.6 2,400 1,350 0.3 4 0.2
80 1,900 1,900 0.47 4 1,500 630 0.3 1.6 1,900 1,100 0.3 4 0.15
16 R3 920 0.5° 1,600 1,700 0.4 3.4 1,500 630 0.3 1.6 1,600 900 0.3 4 0.1
105 1,400 1,300 0.29 3.3 1,400 580 0.28 1.6 1,400 800 0.3 4 0.07
120 1,000 850 0.2 3.2 1,000 450 0.2 1.6 1,000 600 0.3 4 0.05
70 1,900 2,000 0.5 5.5 1,200 500 0.3 1.6 1,900 1,550 0.42 5.5 0.2
920 1,500 1,900 0.47 5.3 1,200 500 0.3 1.6 1,500 1,200 0.42 5.5 0.15
20 R3 110 0.5° 1,300 1,700 0.42 4.2 1,200 500 0.3 1.6 1,300 1,050 0.42 5.5 0.1
130 1,100 1,300 0.31 3.8 1,100 450 0.3 1.6 1,100 900 0.42 5.5 0.07
150 760 870 0.25 34 760 350 0.23 1.6 760 600 0.42 5.5 0.05

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

Use a rigid 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 tﬂﬁﬂ%ﬁ%ﬁ Cutting Conditions

i?ﬁgﬂi%’iﬁﬁu Lib Groove Milling %E%EDDI
— 18 Soring SEEEITE e Contour Line Finishing
o CENA1. STAVAX, HPM38, SKD6]
42 ~55HRC
s | o | e R e R U | e | TRR
e W (min™) (mm/min) ET) ae (min™) (mm/min) ap ae (min™) (mm/min) ae
2 18,000 720 0.02 0.2 18,000 930 0.02 0.2 18,000 1,150 0.015
4 18,000 720 0.02 0.2 18,000 930 0.02 0.2 18,000 1,150 0.015
08 o1 6 18,000 720 0.02 0.2 18,000 930 0.02 0.2 18,000 1,150 0.015
8 15,000 540 0.013 0.2 15,000 630 0.013 0.2 16,000 700 0.013
4 18,000 830 0.03 0.23 18,000 880 0.03 0.23 18,000 1,440 0.015
6 18,000 830 0.024 0.23 18,000 880 0.024 0.23 18,000 1,440 0.015
1 0.1 8 15,000 750 0.013 0.23 15,000 800 0.013 0.23 15,000 1,200 0.015
10 12,000 300 0.007 0.2 12,000 400 0.007 0.2 12,000 960 0.015
12 10,500 220 0.006 0.18 10,500 288 0.006 0.18 10,500 840 0.015
4 18,000 830 0.03 0.23 18,000 880 0.03 0.23 18,000 1,440 0.018
6 18,000 830 0.024 0.23 18,000 880 0.024 0.23 18,000 1,440 0.018
1 0.2 8 15,000 750 0.013 0.23 15,000 800 0.013 0.23 15,000 1,200 0.018
10 12,000 300 0.007 0.2 12,000 400 0.007 0.2 12,000 960 0.018
12 10,500 220 0.006 0.18 10,500 290 0.006 0.18 10,500 840 0.018
4 18,000 830 0.03 0.23 18,000 1,000 0.03 0.23 18,000 1,440 0.022
! 03 6 18,000 830 0.024 0.23 18,000 890 0.024 0.23 18,000 1,440 0.022
4 16,000 1,230 0.03 0.34 16,000 1,300 0.03 0.34 18,000 1,620 0.015
1.5 0.1 8 16,000 1,230 0.026 0.34 16,000 1,300 0.026 0.34 18,000 1,620 0.015
12 10,000 480 0.013 0.3 10,000 750 0.013 0.3 10,000 900 0.015
4 16,000 1,230 0.03 0.34 16,000 1,300 0.03 0.34 18,000 1,620 0.018
1.5 0.2 6 16,000 1,230 0.029 0.34 16,000 1,300 0.029 0.34 18,000 1,620 0.018
8 16,000 1,230 0.026 0.34 16,000 1,300 0.026 0.34 18,000 1,620 0.018
8 12,000 1,300 0.03 0.46 12,000 1,760 0.03 0.46 18,000 1,620 0.015
) 01 10 12,000 1,200 0.03 0.46 12,000 1,620 0.03 0.46 15,000 1,350 0.015
12 12,000 1,150 0.024 0.46 12,000 1,320 0.024 0.46 13,000 1,170 0.015
16 7,600 780 0.012 0.46 7,600 750 0.012 0.46 7,000 630 0.015
8 12,000 1,300 0.05 0.46 12,000 1,620 0.05 0.46 18,000 1,620 0.022
2 03 12 12,000 1,150 0.04 0.46 12,000 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
8 12,000 1,300 0.075 0.45 12,000 1,760 0.075 0.45 18,000 1,620 0.025
2 0> 10 12,000 1,200 0.07 0.45 12,000 1,620 0.07 0.45 15,000 1,350 0.025
12 12,000 1,150 0.06 0.45 12,000 1,320 0.06 0.45 13,000 1,170 0.025
3 0.3 12 8,000 1,200 0.046 0.7 8,000 1,400 0.046 0.7 13,000 1,170 0.022
1. IRIBINTAAR. HURRINE, TRERIME, THERESERER, BaSEThsR, #ARE, RS, 1. Adjust the speed, feed, and depth of cut in according to the operating conditions,
2. R, WAEER TR A LENER T, iS58E, HARER TER. including the machining shape, machine and, holder rigidity, and workholding force.
3. BIHIEE, EHARTREERIEERMINTEEARNERR, MNEINES MNEHARE., 2. Ifthe speed and feed rates cannot be increased due to equipment capability, operate
4. INTRARERSSEIN TR, iSESRE NERERRHARE, by reducing the speed and feed rates at the same ratio.
5. 1%, KN iR A RATH R, 3. High cutting speeds and feed rates can cause wear and/or reduce machining
6. INTRITIETISIREMEEHHE.005mm LT, precision. Therefore, please reduce the feed as needed.
7. TR TENEENNTRY, EESER. RS, 4. Chattering may occur depending on the shape of the part, which can damages.

8. SFEREINTRY, BHAREAEEE RS D AT BRI TN T, Reduce the speed and feed rate at the same ratio to avoid chattering.

9. JJEERMAEAPHIERARSBINTIAY, BN TR, . For precise, detailed machining, use a dedicated machine that operates less

NFEE, BIRESE(E03° ~05°, chattering.

. LUETEISER NIEI, PSSR ARERI1 50% HH TN T, Keep the runout at the tip of the end mill below 0.005mm.

12 IRELCIHISAERARRIER, HARERFEEC0%, LMMESEMNTL. To perform finish machining with a high level of efficiency, keep the speed and feed

rates below 2 times.

To finish a flat surface, vemain speed range in a minimal amount of equipment

vibration and feed rate not causing the equipment to wobble.

To finish machining a curved surface using the corner radius of the tool, operate by

changing the machining pitch.

10. Set the inclined cut angle between approximately 0.3 to 0.5

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

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

tﬂﬁﬂ%ﬁ%ﬁ% Cutting Conditions

%ﬁu*j*sl' %§‘5{$*H7JDI __ — ?[D%U}}EEJJ%{# Vibration control conditions
~40HRC DGR S TS| T S NI S
™ nghfeeq roughmg of ) ~ ) ~B53HRC ~55HRC
levl:olil:l\ﬂt?’eﬁj ir52-QUAIRg AIEEHES Sem|—r0u?‘:1(|jr|w§é:a?;%i:éoughmess Machining Conditions For Slotting Machining Conditions For Finishing
ﬂaﬁiﬂ : }}ﬁ@%ﬂ Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DH#s DHsk - DACk* SKT4 - SKD61 - NAK8O - HPM1 - DH#*3 | SKT4 - SKD61 - NAK8O - HPM1 - DH 3k
HERS S TN IR E (mm) s [resy LIRS (mm) s [resy LIRS (mm) TN, TIREmm) =
RE IS 1] )\%g S?e)i 1&}25&; Depth of Cut 55 e]ii J&}ng Depth of Cut ng eli J&}ZEE Depth of Cut S?elii ﬂ';f}g Depth of Cut %’:E?n:)i
H "fj“mmm'qjef (min) |mm/min)|  ap Pf | min) |[mnvmin)|  ap Pf | (min) |mm/min| ap Sl i) (mmin 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 0.12 = = = = 6,000 380 | 0.03 0.03 0.03
25 6,000 130 | 0.02 0.08 | 6,000 130 | 0.02 0.08 - - - - 6,000 350 | 0.03 0.03 0.03
RO.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 03 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. EIMEERXOIFMNSEE. SRIESRINTREE, 1. The above mentioned conditions according to projection lengths are
2. RO.5-R2SHUFREERS T, SR IHSETIEBAEERIINT &4, intended as general guidelines for reference only. Adjustments should be
3. iEERARIMRERIARFITIE, made based on actual milling conditions.
4. BT EARIIEE IR BRE. 2. For 0.5R-2.5R, the machining conditions are based on chucking the tool
5. EELINTIA, AEApf HE, BESHRap HE, up to the base of the neck.
6. ’E CAM RiRE AR R FfEr iR, BILUSEIERERSH AT, 3. Use arigid and precise machine and holder.
7. R AR A LA N N TSI T, R, 4. Tool vibrations should be kept at a minimum level for maximum accuracy.
8. HINREATHEFMEHINBER, BR(EHSRE, 5. In the case of linear machining, do not use the Pf value, instead refer to
9. IRBHIHIZMRNNGENR, AIEHAIREREEN50%H#TINT. the ap value.
10. TIREBLLIBISHERARIER, HHARERIZEEC0%, LIRIEREINL, 6. More stable high-feed machining in the corners can be attained by setting
an Rinsertion or deceleration on the CAM or machine side.
1 7. When cutting load fluctuates (in the corners, etc.) or when high precision
W | @ is required, be sure to control the rotational speed.
A4 8. When cutting at greater than the recommended cutting angle, reduce the feed.
Pt - 9. When the depth of cut is less than the specified amount as listed above,
ﬁ?ti the feed rate can be increased up to 150%.
10. When the depth of cut is greater than the specified amount as listed
Bk IR, SHERETERNENAYIIEL, SDIEERERX, | ?Qﬁ%;g% above, the feed rate can be reduced by no more than 60% to ensure
materials

BN O2R TS &I TR SEGREE.

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.

stable milling.
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PHX-DBT/PHX-PC-DBT PIRISRAFEIERR Cutting Conditions
4@

SHIME BREREINT _ HPHREN R f viraton convl condions
Q/E%Atazj 53 QUiRg AEETED Sem"rougrnr‘c')rl'g r":‘ai"‘e?gfsough”ess Machinin&?ﬂ?gsgr Slotting Mach'\mn;gdsitit!wlsng Finishing
VE JEREX - FRAEEN Hardened Steel - Prehardened Steel

SKT4 - SKD61 - NAK8O - HPM1 - DH DHsksk - DAC 3k SKT4 - SKD61 - NAK8O - HPM1 - DH#*3% [ SKT4 - SKD61 - NAK8O - HPM1 - DH3k*
Yol @iy |emvmin| ap | pe | ein) [omwmim| ap | pf | min) [mmmin] ap | pr (GO Pf  Clearance

6 18000 | 1,600 | 02 | 06 |15000) 1,400 | 02 | 04 [12000] 600|015 | 0.15 [15000| 1,800 0.06 | 0.05 | 0.1

10 12,000 | 1,250 | 014 | 04 [12000]| 1,00 | 0.14 | 04 |12000] 600 | 0.1 005 |12,000] 1,500 | 006 | 0.05 | 0.07

15 7800| 820| 014 | 04 | 7800| 780 | 014 | 04 | 7800 450 | 007 | 005 | 7800| 980| 0.06 | 005 | 007
20 6200 650| 013 | 04 | 6200| 600 | 013 | 03 | 6200 340|005 | 005 | 6200] 600| 0.06 | 005 | 0.05
25 4700| 500| 012 | 03 | 4700| 500 | 012 | 03 - - - - 4700| 450 | 006 | 0.05 | 0.05

Rl | 30]03°[ 3500| 400/ 0.1 03 | 3500| 400 | 01 | 03 - - - - 3,500| 450 | 0.06 | 0.05 | 0.05
35 3,500| 400 | 007 | 03 | 3,500| 400 | 007 | 03 - - - - 3,500| 450 | 0.06 | 005 | 0.03
40 3,500 300| 007 | 025 | 3500| 300| 007 | 025 [ - 2 2 = 3,500| 450 | 0.06 | 005 | 0.03
45 3500| 200| 007 | 02 | 3500| 200 | 007 | 02 - - - - 3,500| 450 | 0.06 | 005 | 0.03
50 3500| 150 | 006 | 0.1 | 3,500| 150 | 0.06 | 0.1 - - - - 3,500| 450 | 0.06 | 005 | 0.03
60 3500 150 | 005 | 0.1 | 3,500| 150 | 0.05 | 0.1 - - - - 3,500| 450 | 0.06 | 0.05 | 0.03
16 10200 | 1,070 | 016 | 05 [10200] 1,070 | 016 | 05 [10200] 750 | 0.08 | 0.07 [10200| 1,500 | 0.07 | 0.06 | 0.
20 10200| 920| 016 | 05 |10200]| 920| 016 | 05 |10200] 650 | 0.05 | 005 [10200| 1,500 | 0.07 | 0.06 | 0.07
30 5100 460| 012 | 05 | 5100| 460 | 012 | 05 | 5100 350|003 | 003 | 5100] 700| 007 | 0.06 | 0.07
R1.25| 40|03°[ 5100| 460/ 0.1 04 | 5100| 460 | 01 | 04 - - - - 5100| 700 | 0.07 | 006 | 0.05
50 2,500 150 | 006 | 03 | 2,500| 150 | 0.06 | 03 - - - - 2,500| 300 | 0.06 | 005 | 0.03
60 1900 | 110 004 | 03 | 1900| 110]| 004 | 03 - - - - 1,900 200 006 | 005 | 003
80 1900 | 110 004 | 03 | 1900| 110 004 | 03 - - - - 1900| 200/ 006 | 005 | 003
10 12,000 | 1,900 | 021 | 05 | 8000 1,200 | 021 | 05 | 8o00| 700|013 | 01 [11,000| 2050| 009 | 0.08 | 0.1

15 10000 | 1,550 | 02 | 05 | 8000| 1,200 | 02 | 05 | 8000 550 | 0.1 0.1 |10000] 1,900 | 009 | 008 | 0.07
20 7,500 | 1,150 | 019 | 05 | 7200 1,700 | 019 | 05 | 7,200] 480|006 | 007 | 7500| 1,400 | 009 | 0.08 | 007
25 4800| 750| 019 | 05 | 4600 700 | 019 | 05 | 4600 320|004 | 005 | 480| 900| 009 | 008 | 005
ars | 30| gq| 4000| 630| 016 | 04 | 3400| 500| 016 | 04 | 3400| 240|002 | 003 | 3800/ 720 009 | 008 | 003
40 2800| 440| 013 | 04 | 2600| 400 | 013 | 04 - - - - 2,600| 500 | 0.09 | 0.08 | 0.03
50 2,200| 350 | 0.1 04 | 2200 300 01 | 04 - - - - 2200 400 | 0.09 | 0.08 | 0.03
60 2200| 350 | 007 | 04 | 2200| 300 007 | 04 - - - - 2200| 400 | 0.09 | 0.08 | 0.03
70 2,100| 250| 007 | 04 | 2100| 210 007 | 04 - - - - 2,00| 270 | 0.09 | 008 | 0.03
90 2,100| 250 | 005 | 03 | 2100| 210| 005 | 03 2 . . = 2100| 270 | 007 | 006 | 003
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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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SHEIH SEEENT - e HPBIRANZRF vereion convl conton
aﬂ%}iﬁ lir- @A Sem"’0“%{:‘2}?5r';'ai”e?i:“sough”ess Machin‘m’gvc?n?!grﬁgr Slotting Mach'\nin;osndsit?;'nsRFSFimshing
VAN - FRAEEN Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DH*x DHsksk - DACsk3% SKT4 - SKD61 - NAK8O - HPM1 - DH#3 | SKT4 - SKD61 - NAK8O - HPM1 - DH**
e | hag| 3, e DTN | g oweme) G50 | s pmeam GO0 [kl 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 | 03 0.6 6,000 | 1,250 | 0.3 0.6 6,000 800 | 0.15 0.1 9,500 2,400 | 0.12 0.1 0.1

15 9,300 | 1,900 | 0.27 0.6 6,000 | 1,200 | 0.27 0.6 6,000 800 | 0.12 0.1 9,000 2,250 | 0.12 0.1 0.1

20 7,600 | 1,550 | 0.25 0.6 6,000 | 1,150 | 0.25 0.6 6,000 700 | 0.1 0.07 8,200 2,050 | 0.12 0.1 0.1
25 6,100 | 1,250 | 0.23 0.6 5,500 | 1,100 | 0.23 0.6 5,500 450 | 0.05 0.07 5,500 1,350 | 0.12 0.1 0.07
30 5,000 | 1,050 | 0.2 0.6 4,500 800 | 0.2 0.6 4,500 350 | 0.03 0.05 4,500| 1,100 | 0.12 0.1 0.07
35 3,600 750 | 0.16 0.5 3,600 650 | 0.16 0.5 3,600 280 | 0.01 0.03 3,600 900 | 0.12 0.1 0.05
40 3,000 630 | 0.12 0.5 3,000 550 | 0.12 0.5 3,000 150 | 0.007 | 0.01 3,000 750 | 0.12 0.1 0.05
R2 45 | 0.5°| 2,700 550 | 0.1 0.4 2,700 500 | 0.1 0.4 - - - - 2,700 680 | 0.12 0.1 0.03
50 2,500 520 | 0.1 0.4 2,500 450 | 0.1 0.4 - - - - 2,500 630 | 0.12 0.1 0.03
60 2,100 430 | 0.08 0.4 2,100 400 | 0.08 0.4 S - - - 2,100 530 | 0.12 0.1 0.03
70 1,600 240 | 0.08 0.4 1,600 220 | 0.08 0.4 - - - - 1,600 280 | 0.12 0.1 0.03
20 1,600 240 | 0.08 0.4 1,600 220 | 0.08 0.4 = = = = 1,600 280 | 0.12 0.1 0.03
100 1,600 240 | 0.07 0.3 1,600 220 | 0.07 0.3 - - - - 1,600 280 | 0.1 0.08 0.03
120 1,200 140 | 0.05 0.3 1,200 130 | 0.05 0.3 - - - - 1,200 170 | 0.1 0.08 0.03
150 1,200 140 | 0.05 0.3 1,200 130 | 0.05 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 i 5,100 | 1,200 | 0.2 0.6 4,800 850 | 0.2 0.6 4,800 500 | 0.03 0.05 5,100| 1,600 | 0.15 1.2 0.07
R2s 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
20 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.
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PHX-DBT/PHX-PC-DBT

tﬂﬁ”%ng;ﬁi Cutting Conditions

N FROM

SHIME BREREINT _ HPHRENR{ viraton convl condions
Q/E%Atazj 53 QUiRg AEETED Sem"rougrnr‘c')rl'g r":‘ai"‘e?gfsough”ess Machinin&?ﬂ?gsgr Slotting Mach'\mn;gdsitit!wlsng Finishing
VE EREX - FRAEEN Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DH DHsksk - DAC %3k SKT4 - SKD61 - NAK8O - HPM1 - DH#*3% [ SKT4 - SKD61 - NAK8O - HPM1 - DH k%
Yol @iny |emmin| ap | pe | ein) [omwmim| ap | pf | min) [mmmin] ap | pf [CESICIYAIES Pf  Clearance
24 6400 1,900 | 043 | 12 | 4000] 1,200 [ 03 | 1 4000 900]03 | o1 | 6500] 1,950 | 018 | 0.16 | 0.1
30 5100 1,500 | 034 | 1.2 | 4000] 1,150 | 03 | 1 4000 900|025 | 01 | 5100] 1,950 | 018 | 0.16 | 0.1
36 4200| 1,250 | 038 | 1.2 | 4000 1,000 | 03 | 1 4000| 750 | 02 | 007 | 4200| 1580 | 018 | 016 | 007
42 3,700| 1,050 | 02 | 09 | 3700 1,000 | 02 | 1 3,700| 500 | 0.15 | 005 | 3700 1,400 | 018 | 0.16 | 007
48 3600| 750| 015 | 09 | 2600| 700 | 015 | 08 | 2600 400 |01 | 003 | 2600 980| 018 | 016 | 005
RS | 54|05 2100 630] 01 | 08 | 2100 600| 01 | 08 | 2700] 240] 005 | 003 | 2100 800| 018 | 0.16 | 0.05
66 1,900 550 008 | 07 | 1,900| 500 0.08 | 07 - - - - | 190] 700] 0.18 | 016 | 003
80 1,700 450 | 008 | 06 | 1,700| 400 | 008 | 06 - - - - | 1,700] 50| 0.18 | 0.16 | 0.03
90 1600| 380 008 | 06 | 1600| 380 | 0.08 | 06 2 2 2 - | 1600] 58| 0.18 | 016 | 003
120 1300| 280 008 | 05 | 1,300| 280 007 | 04 - - - - | 1300 460 015 | 013 | 003
150 1300| 280 008 | 05 | 1300| 280 007 | 04 - - - - | 1300 460| 015 | 013 | 0.03
30 4,800| 2300 045 | 15 | 3000 1,260 | 03 | 15 | 3,000 1,050 | 03 | 015 | 4800| 2400 | 024 | 021 | 0.1
40 3,800 | 1,800 | 038 | 13 | 3,000 1,200 | 03 | 1.3 | 3000] 1,050 | 03 | 01 | 3.800| 1,900 024 | 021 | 01
48 3200| 1,500 | 028 | 12 | 3,000 1,500 | 025 | 1.2 | 3000/ 900|025 | 01 | 3.200] 1.600| 024 | 021 | 007
56 2,700] 1300] 02 | 11 | 2700] 1,000 | 02 | 11 | 2700] 800 |02 | 007 | 2700] 1,350 024 | 021 | 007
R& | 64|05 1,000 900| 02 | 1 190 700 | 017 | 1 1,900 500 | 017 | 007 | 1,900 950| 024 | 021 | 005
80 1500| 700 015 | 08 | 1,500| 550 | 0.14 | 08 - - - - | 1500 750| 024 | 021 | 0.03
920 1400| 670 | 015 | 08 | 1400| s00| 012 | 08 - - - - | 1400] 700| 024 | 021 | 0.03
100 1200] 600 015 | 08 | 1,200] 400] 01 | 08 - - - - | 1.200] 600] 024 | 021 | 0.03
120 1000] 500| 01 | 07 | 1000] 350] 007 | 07 - - - - | 1000] s00] 024 | 021 | 0.03
35 3800 2300 | 065 | 18 | 2400| 1,000 | 04 | 16 | 2400 850 | 04 | 015 | 3800| 2400| 03 | 027 | 01
50 3,00| 1,900 | 055 | 1.8 | 2400| 1,000 | 03 | 16 | 2400 850 |03 | 015 | 3,700] 1,950 | 03 | 027 | 01
60 2,500 | 1,500 | 046 | 16 | 2400| 1,000 | 03 | 15 | 2400/ 850]03 | 01 | 2500| 1550 | 03 | 027 | 01
70 2200| 1,300 | 034 | 16 | 2200 900 | 03 | 15 | 2200/ so0|o03 | o1 | 2200 1350| 03 | 027 | 007
Rs | 80|0.5°| 1,500 800| 024 | 16 | 1,500 600 | 02 | 15 | 1500] 00|02 | 007 | 1,500] 950| 03 | 027 | 007
100 1200] 600 015 | 15 | 1,200] s00] 012 | 15 | 1.200] 500|012 | 007 | 12000 750] 03 | 027 | 005
120 1,050| 500 0.1 13 | 1,000 400 01 | 13 - - - - | 1050] e50] 03 | 027 | 005
140 850| 400 | 007 | 13 800| 350 | 007 | 13 - - - - 850| 500| 03 | 027 | 003
160 700| 320 007 | 1 700| 300 | 007 | 1 - - - - 700] 450 | 03 | 027 | 003
1. BRRERROWFEISEE, BIRESRIN TSR,
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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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%E’U’f?ﬂ@# %§ﬂ$*ﬁ7}ﬂl _ T[D%UT)EEJJ%# Vibration control conditions
~40HRC SIS EEEME 48 BT &M BT &4
T Akt AT . . ~BBHRC ~B5HRC
D ] ?ﬂolgmatgia‘s 9 Machining Conditions For Slotting Machining Conditions For Finishing
VEIEREN - FRAEEN Hardened Steel - Prehardened Steel
SKT4 - SKD61 - NAK8O - HPM1 - DH*x DHsksk - DACsk3% SKT4 - SKD61 - NAK8O - HPM1 - DH#3 | SKT4 - SKD61 - NAK8O - HPM1 - DH**
e | hag| 3, e DTN | g oweme) G50 | s pmeam GO0 [kl e
Qe | (MIn?) | (mm/min) | @p 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 | 08 | 18 2,000 800 | 0.6 015 | 3,200/ 2400 | 036 | 032 | 0.15
60 2,500 | 1,300 | 0.65 | 2 2,000 | 800 | 065 | 1.8 2,000 800 | 05 015 | 2500/ 1,900 | 036 | 032 | 0.15

70 2,100 | 1,100 | 057 | 2 2,000 | 800 | 057 | 1.8 2,000 800 | 05 0.1 2,100| 1,600 | 036 | 032 | 0.1

85| | 1,800| 950 042 | 18 | 1500 | 600 | 042 | 1.7 1,500| 600 | 0.4 0.1 1,800| 1,350 | 036 | 032 | 0.1

fe 100 03 1,300| 690 | 03 18 | 1200 00| 03 | 17 1,200/ 500 | 0.3 0.1 1,300| 980 | 036 | 032 | 0.1
120 1,000| 530 | 025 | 15 | 1,000 420 | 025 | 15 . . . - 1,000/ 750 | 036 | 032 | 0.05
140 900 | 470 | 0.2 15 900| 380 | 02 | 15 - - - - 900| 680 | 036 | 032 | 005
160 700 | 370 | 015 | 13 700 | 300 | 0.15 | 13 . - - - 700| 530 | 036 | 032 | 005

55 2,400 | 1,600 | 1 22 | 1,500| 600 | 1 18 1,500 600 | 0.8 015 | 2400| 2,400 | 048 | 04 | 02
80 1,900 | 1,250 | 0.9 22 | 1,500| 600 | 09 | 18 1,500 600 | 0.8 015 | 1,900/ 1,900 | 048 | 04 | 015

90| | 1,600| 1,050 | 075 | 22 | 1,500 | 600 | 0.75 | 1.8 1,500 600 | 0.7 0.1 1,600| 1,600 | 048 | 04 | 0.1
e 105 03 1,400 | 900 | 055 | 2 1,400 | 570 | 055 | 1.7 1,400| 570 | 05 007 | 1,400| 1,400 | 048 | 04 | 007
120 1,000 | 650 | 04 2 1,000| 420 | 04 | 17 1,000| 420 | 0.4 005 | 1,000/ 1,000| 048 | 04 | 005
150 800 | 500 | 0.4 2 800| 340 | 04 | 17 800| 340 | 04 0.05 800| 720| 048 | 04 | 005

70 1,900 | 1,500 | 1.2 36 | 1,200] 500| 12 | 1.8 1,200/ 500 | 0.8 015 | 1,900| 2400| 06 | 05 | 0.2
90 1,500 | 1,200 | 1.1 36 | 1,200] 500 | 1.1 1.8 1,200/ 500 | 0.8 015 | 1,500/ 1,900 06 | 05 | 015

R10 [110|0.5°| 1,300 | 1,000 | 0.9 35 | 1,200 500| 09 | 18 1,200/ 500 | 0.8 0.1 1,300| 1,600 | 06 | 05 | 0.1
130 1,00 | 850 | 0.7 34 | 1,100| 450 | 07 | 18 1,100 450 | 0.7 0.1 1,500| 1,400 | 06 | 05 | 0.07
150 760 | 600 | 0.5 33 760 | 320 | 05 | 18 760| 320 | 05 0.07 760| 950| 06 | 05 | 005

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

tﬂﬁ”%ng;ﬁi Cutting Conditions

S ST THIRBDERAG vibration control conditions
i SAOHRC St mEANE XENT)  RAETK BTG BT
?/J\/Eil:l\/ltitj i QT WS Semi-roughing in high toughness mold materials Machining conditions for slotting Machining conditions for finishing
ﬂaﬁim . f)ﬁ@%m Hardened Steel - Prehardened Steel
SNRES SPUI MG BE D o DH # % - DAC 3k - SKD61 - SKD11 - Ti-6AI-4V(H)- CoCr- SKT4+ NAKSO - HPM 3 - SCM
3 N NN PIizE (mm N N IiE (mm N N IizE (mm gAY EIRER (mm) =
e | 2 [owr| 28 EEEE) oG | e lemms) T | em mems Ot el
Umrgizn;\; min") | (mm/min)|  ap Pf (min™) | (mm/min)|  ap Pf min)  |(mm/min)|  @p | LastPitch 1 [ENGULSRENGIVAD NS 15 Pf  Clearance
1 18,000/ 1,200 | 0.05 0.14 | 18,000 | 1,000 | 0.05 0.1 18,000 300 0.05 0.05 18,000 700 | 0.018 | 0.018 | 0.03
2 18,000, 1,000 | 0.04 0.12 18,000 850 | 0.04 0.1 18,000 255 0.04 0.05 18,000 700 | 0.018 | 0.018 | 0.03
R0.3 3 |03 | 18,000 850 | 0.03 0.12 18,000 700 | 0.03 0.08 18,000 210 0.03 0.04 18,000 700 | 0.018 | 0.018 | 0.025
4 18,000 700 | 0.02 0.1 18,000 600 | 0.02 0.08 18,000 180 0.02 0.04 18,000 700 | 0.018 | 0.018 | 0.02
6 18,000 500 | 0.01 0.08 | 16,000 400 | 0.01 0.06 16,000 120 0.01 0.03 16,000 620 | 0.018 | 0.018 | 0.01
4 18,000/ 1,200 | 0.08 0.2 18,000 | 1,100 | 0.07 0.16 18,000 330 0.07 0.07 18,000 900 | 0.03 0.03 0.05
6 18,000/ 1,000 | 0.05 0.16 18,000 900 | 0.05 0.16 18,000 270 0.05 0.07 18,000 900 | 0.03 0.03 0.05
8 16,000 800 | 0.04 0.16 | 16,000 700 | 0.04 0.16 16,000 210 0.04 0.05 16,000 720 | 0.03 0.03 0.03
R0O.5 | 10 | 0.3° | 12,000 650 | 0.04 0.16 10,000 550 | 0.03 0.15 10,000 160 0.03 0.05 12,000 540 | 0.03 0.03 0.03
12 8,000 420 | 0.03 0.15 8,000 420 | 0.03 0.15 = = = = 8,000 360 | 0.03 0.03 0.02
14 7,000 350 | 0.02 0.13 7,000 350 | 0.02 0.13 - - - - 7,000 320 | 0.03 0.03 0.02
16 6,000 260 | 0.01 0.1 6,000 260 | 0.01 0.1 = = = = 6,000 270 | 0.02 0.02 0.01
6 18,000/ 1,500 | 0.1 0.3 16,000 | 1,300 | 0.1 0.23 16,000 390 0.1 0.1 18,000 1,100 | 0.04 0.04 0.05
8 16,000, 1,300 | 0.08 0.3 16,000 | 1,150 | 0.08 0.23 16,000 340 0.08 0.1 16,000 960 | 0.04 0.04 0.05
R0.75 10 | 0.3° [ 15,000{ 1,100 | 0.06 0.25 15,000 950 | 0.06 0.23 15,000 280 0.06 0.1 15,000 900 | 0.04 0.04 0.03
12 10,000 700 | 0.04 0.2 10,000 600 | 0.03 0.2 10,000 180 0.03 0.1 10,000 600 | 0.04 0.04 0.02
16 7,500 400 | 0.025 0.15 7,500 400 | 0.02 0.15 7,500 120 0.02 0.07 10,000 600 | 0.04 0.04 0.01
6 18,000, 1,600 | 0.2 0.6 15,000 | 1,400 | 0.2 0.3 15,000 420 0.2 0.1 15,000| 1,800 | 0.06 0.05 0.1
8 14,000, 1,400 | 0.18 0.5 14,000 | 1,200 | 0.15 0.3 14,000 360 0.15 0.1 12,000| 1,500 | 0.06 0.05 0.07
10 12,000f 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 0.3 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 2FENNTIAHE, BUEERHE, HERIRME/SEHAIEIES, EREERS, HANBEMILE RELEHIZE"

HEEE.

1. BMZERROIFNSEE, ERIEDRIN TR,
2. BKE/F R BRI 54,
SRR UARAN TR,
BT BRI R IR,
EELINTR, ~EMApf #HE, 5
. 1E CAM R {UEERAT R At el
7. R DR R IR AR AR =S N, 1SR ER.
8. BUINBEATHEFIRFINRER, SIHTHARE,

9. IREBLUIRIFAZR/NIER, FPRHAIREEEE]150% HITIN T,

BB ap #E,

Y ENIA)

. BJLUSRISEFS AR HANN T,

10. {TRELIHIERERARINER, HAREAPHEE60%, LURIHSENT,

ap

—
A /7770
Pt

(EFAERL Y0, SHERTEENENATRIIAEL, SDIEERRRRX,
BN T D2 R TSR N TR RmEytE .

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.

N

Hw

w

o

~

AR
#NE
Milling of
| remaining
materials

@®

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.

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

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

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

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

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

accuracy.

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

refer to the ap value.

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

setting an Rinsertion or deceleration on the CAM or machine side.
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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To maximize performance of the Phoenix Series

. wﬂj%ﬁmi‘l‘iﬁ How to calculate cutting conditions
IHETHIZME, ERUTARNSESE!

Calculating the PHX-DFR ¢10xR2 with a calculator

B n=s@miny e

_ . . *DCHIMR Tool
n _VC . 3.14 . DC X 1,000 DC:d\ame{ter IR

When you calculate the cutting conditions, it is much more convenient if you use the following equations! 4 1§|J {iﬁﬁﬁ'ﬁ%ﬁ'ﬁ PHX-DFR (P1 0xR2 Ej‘
Ex

PHX-DFR ¢10X R2

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

. Cutting Speed
l Ve = iR (m/min) D OHSREE 4 500mm/min (0.4mm/Y)
N . Fee ! )
Vc=n X 314 X DC = 1,000 ©Z% V314 DT 000
n=Vvc=s.14+— ’
B ve=s#e5EmE (mm/min) : =$92.§8m{rr1]in+3.14+<p1ox1,000
=1,250min"
*ZEFPATIE
— X X '=number of flute
Vf=n ZEFP fz ZEFP=number of flut | Ve=nx3.14XDC1,000
: = in =
I fz= BTIHHAR (mm/) 5 1,250min"X3.14X ¢10--1,000

=39.25m/min
— . - *ZEFP 7]
fZ_Vf . ZEFP - N ZEFP=number of flute Vf=nXZEFP Xfz
=1,250min"™X3#X0.4mm/t

. =1,500mm/min
B RFERFRBENEIE.

FREENEBHAESEUTREA.  fz=Vf+ZEFP+n
Also take the cusp height and pick feed into account. 4 =1,500mm/min=3%=1,250min"'
The cusp height and pick feed are indicated as below. : A !
=0.4mm/t
. E*E&Hgi-l-mﬁ(mm) The value of cusp height (mm)
[HEA] T y
: 1§| EFATHEIRRITE PHX-DBT R5x 100,
I h = ZFXEE (mm) ] Pf %5 0.3mm Bt

Ex.  Calculating the PHX-DBT R5x100 with a calculator

: 2
h=R— o[ R —| 2|  h=R-a R |5

5X%X5 0.15X0.15
=25 =0.0225

E v
q § 25 —0.0225
si R { =24.9775

A 3
Tip Radius 5‘9‘&%‘? h ‘
Pf Cusp th?mm) \V 249775
1 —4.99775
vV )

v v 5 — 499775
= 0.00225mm

. %sﬂﬂﬂl‘tﬂ)\lﬂg%ﬁ(mm) Approximate depth of cut for semi-finishing and finishing

- FRINTRTAESEE R X ap0.13 FEINIRIIAESEE

Approximate depth of cut for semi-finishing Approximate depth of cut for finishing R X a p006

YIRS

o
=
2
=
T
=
(s}
v
o
c
=
£
S
v

posid <0
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PHX-PC(#30) RFIHNBEKBRER

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

XEREETRAIRIME RSENBRIRERIE.
FERATRIELHER, FATHRENSE,

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.

[A=]

el TESKE- TRE=L/D Ll TESIKE X 5ot =ERRENEK

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

Bll) PHX-PC-DBT R3x2° x 62.3, 24 65mm INTAY (LZIRERS) Ex.) PHX-PC-DBT R3 X 2° X 62.3, milling with an overhang of 65mm

el (TESKE 65mm)+ (IE7DR:¢6)=10.83D = A11D #HATEH"11DHI2" HIESL(63.8%)

Step1 Overhang Length Mill. Diameter Approximately 11D : confirm the percentage from the below table *11D and 2°"(63.8%)
Pyl (TESKE :65mm) X (B5tL :63.8%) =4 1.47mm = B EREEEIRESKN 45mm MIHISE
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.

PSR, EDAERHK D 65mm, HATEAE TR 45mm OLTHIS A THTINT, MTIRF (RN,

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.

iE) ERSURIE T AN EHEES L. SEERERIEERTIR. TUHMSHRINEH TR,

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.

TR IE%E%
S 3D | 4D | 5D | 6D | 7D | 8D | 9D | 10D | 11D | 12D | 13D | 14D | 15D | 16D | 20D

FastR
n

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%

15° 97.0% | 93.0% | 88.8% | 85.2% | 81.6% | 78.4% | 75.4% | 72.7% | 70.1% | 67.7% | 65.5% | 63.4% | 61.4% | 59.6% | 53.2%

2’ 95.7% | 90.5% | 85.6% | 81.0% | 76.9% | 73.1% | 69.8% | 66.7% | 63.8% | 61.3% | 58.8% | 56.6% | 54.6% | 52.7% | 46.2%

IFRERTF 2’ LA FRIERIRIR T, B 2°MRY, BRIEINTREHTIRE.

Please use this chart for sizes under 2° with low rigidity. For sizes over 2°, please adjust accordingly based on milling condition.

65 BEBKRK, SOMHAROTMEE.
BMBENERK, HMeLMERARE—TE#ITINI.
Even with a long overhang length, feed per cutting edge will not decrease.
Single-neck type offers continuous machining with the same tool by simply changing the overhang length.
66mm
54mm
W {EF PHX-PC-DBT (R3x1.5° x43.2) g+#s T LR

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

|~ B2 NRTR = . . BF — N t RE
Ieekn THIEE | HOEE | SDMAE | onve
verhang Length Cutting Speed Feed Feed per Tooth (mm)
(m/min) (mm/min) (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

R SREE R

5 packages available based on needs

_§

05G-HAIMER

® XY RIAHIR p3~p508971 2
Applicable to @3- 50 of tool shank diameter
® ISR E N - iSAD
Short heating and cooling time
o S&Leit
High level of safety
— R ARSI O RYIRT
A design decreasing the danger of touching highly heated areas
— A LS RAIThEE
Equipped with an overheating prevention function
o R{FEMR
Easy to operate

® THERF

Maintenance-free

%1 Standard Plus & Premium EeEr= AT,
FERES IR OSG-HAIMER A,
*1 For Standard Plus and Premium package. Please refer to the OSG-HAIMER catalog for details.
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0SG Corporation

BREAL (EHE) 258
ik BT RIKTE’1133S KRB 33T10A110E1003-07585T
EBiE: 021-52552588; f€H: 021-58883300; HR4m: 200051

BRLH (L) FTHESHT
ok SRR S STEE 1 -2 AR 1004=
E3iE: 0510-82739271; {£E: 0510-82739220; HB4R: 214074

XA (Lifg) SEHESSHT
il ST ERXICEr 37BRE1801=
E3iE: 0553-5868160; f&€H: 0553-5868190;  HB4R: 241000

B (EB) BINESR
otk N Tl FEXERFEE 181 SHIRAE5112
EiE: 0512-62388327; {£H: 0512-62388320; HB4%: 215028

R (L) HUMRLISSSAT
ik HUMN AR REIR—ER66S 431817032
BEiE: 0571-82757757; f&HE: 0571-82757767; Hp4w: 311215

B, (Li8) FRHESH
el TR KRS KICSAE401-32
E3iE: 0574-88161548; fEH: 0574-88134670; HB4: 315199

BRLH (L) TMDAE)
bk TNFRAXAMFIFEEE1 57 SERFIGCAEA17015
EBiE: 020-38210423;  {&E: 020-38210425;  Hp4®: 510610

AL (Ei8) FIESF
otk SRR X EREERERR129CE (BRIBEKISALHO)
FiE: 0755-83566532; {&HE: 0755-83558854; HB4w: 518048

Bt (L8) dtmH e

itk JERmHEAEXEREI MK E 195 Efr KB ARE18-05C

EHiE: 010-85261018; fEE: 010-85261016;  HB4®: 100004
Bl (E8) RESNE]

ek KiEmHRF XD SR — S8 OFR 3720/ 2007=
EiE: 022-23037566;  HF4m: 300100

BREAL (Ei) ABINESSFT
otk SAEEERRN LS SE LR LER1 S35 8551002
EiE: 186-3092-1318; HiR%R: 450016

XL () ARESH
ol PARTHARKRURARETER 1353853012
EiE: 029-88860594; f€H: 029-88860594; #E4m: 710000

XA (Ei) KEDRA
ullk: KEFFARRYUCERRAEB2006
EiE: 0411-87655185; f&€H: 0411-87655186; H4m: 116600

Bl (Eif) BEBHAE
iphk: Bt RREEE30ST5IAT 353 SR258T1202=
BEiE: 0532-66775787  {&E: 0532-66775797  HB4R: 266034

BXEAL (L) PUPRESSAT
udlk: SEPHMREATEX S¥EedbHT555 AR RN S#32-04
EiF: 024-22852762 fEE: 024-22852763 HiRZ®: 110021

XL (E) KESSH
ik KEDEMXEERZIKERARES04S
EHiE: 0431-89388499; fEE: 0431-89230366; HE4m: 130012

BRLAN (L) PRERRESSAT
it BERHERX A RREEPIER27 SR ER2AR 1 8818035
EHiE: 028-65783992; f&H: 028-85005292;  HB4w: 610042

BRLH (L) EXRDAE
Hht: SRMEA X EZEEELE18S PigEaEl 4E12-1
EiE: 023-67136872; BR%m: 401120

XL () RiXES
otk HIR LR X =PHES TSI ERB 18525052
EiE: 027-85557360; f€H: 027-85557350; HiR%R: 430010

B (i) RIS

ol : RO THR ORI HEE36S41ESOHO 1613
EiE: 0731-88620770; f&€5: 0731-88620770; Hi4m: 410000
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