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Phoenix Long Neck Ball Nose
End Mills are Launched
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Tool layout Work Material Machine: Japanese high precision machining center with contour control ~ Main spindle Maximum RPM
- - BE | XD | #AE | EB5E tglRERE
. MINE EAIR 2B BOK | a | mm |gaRe | waRE| At (my | BT
Process Milling process Tool Length | Remnants (Srgge-;) (mgggin) (rgg]) (argng)f Holder LMeiggﬁl Timeg
BIEMHEIDHUESRERO T - .
. PHCO9R032S832-3S =—UVIFvvo -00-
] it contour ro(ugigufjsmi n':a?e[rl\'a\%r)ochoma\ e || SEETEEEIRHE P01 o o3 b Rt I ° P et 1528 00951
PHCO9R0325532-3S S—UYHFrwy A
2 4 SDMTO9T308SR-GM XP2040 | 88 | 03 | 89512000 | 1 16 Miling Chuck | 1967 [0:10:11
PHCO9R032S832-3S =—UVIFvvo 10+
3 + SDMTO9T308SR-GM XP2040 66 0.3 895 | 2,000 1 16 Miling Chuck 15.11 |0:10:02
S
PHCO9R032SS32-3S E—UVIFvvo -08-
= 4 ! SDMTO9T308SR-GM XP2040 66 0.3 895 | 2,000 1 16 Miling Chuck 11.27 |0:08:36
_ T |
— | 2FRDAHEFRTINL g R
— (RO FA1T) e 57 | 005 |1440|1080| 04 | 17 | BEEDHILY |1g408 543200
B Detail refining of contour roughing (trochoidal milling) rink it holder
I HIDE LRSS R ARIOINT N
__ o) GRS 7 PHX-PC-DBT BREFHRILS AR
e 6 (B DR E ) R3x1°x62.3 623 | 005 | 2035 90 | 025 12 Shrink fit holder 54.83 |1:35:52
oo Contour roughing of remaining areas (load feed control)
_ e TEEREE RN =3 i
— oo Geras 7 BREEFHRILY 49
— | 7 U v(ﬁﬁﬁbﬁgﬂﬁﬁl) | 62.3 0.03 | 2,035 960 0 0.35 Shrink f\'t’hl}lder 39.72 |0:48:12
B i
1SR ITT - 7
m—— © (BEEDREHE) vy Al 44 | 005|2300| 870 015 | 08 | MEEDMLY | 4341 10016
___oeee| Contour roughing of remaining areas (load feed control) rink it holger
— | HIb 5% UBRE S #RFTEO 11T N
_ e o P PHX-PC-DBT REFHRILY 1R
o 9 (gﬁgpggﬁuﬁu) R1X1° X40 48 0.05 | 3,500 560 0.06 04 Ser_ink ﬂt,h\older 6.07 |0:16:47
B Contour roughing of remaining areas (load feed control)
e - B
EeRt EomT PHX-PC-DBT - BEXDRILY .04
__ 10 C'?ntour finishing R4X1° X63.3 633 0 4300 | 1,100 | 024 Shrink ﬂt/h::ulder 101.87 |2:04:25
e
— | TBEREE R LTI (TU71) gEEFHRILY 03:
__ 1 Lineac; finishing of flat surfaces (area 1) ¢ 633 0 4,300 | 1,100 : 0.24 Shrink ﬂt’h\older 237 |003:15
__ e
| HESEERE EFMT(TV72) _ GREFHRILSY -0o-
| 12 L'\neal:; finishing of flat surfaces (area 2) ! 63.3 0 4300 | 1,100 024 b;sr;ink f\'t’h:JIder 57.66 | 1:02:24
| FBERERD IR UL EIFINT = (EHRILY
B | 13 (BfEnE b REHIE) | 63.3 0 4,300 | 1,100 0.24 0.28 Shg' kf’t,h\ d 28.69 |0:55:13
= Finishing of remaining corner areas (load feed control) rink it holder
- FHEMREBEEREESNT PHX-PC-DFR mEEDIRILS o
__ 14 Contourﬂm’:hing';; planar corner areas P8XR2X1° X63.3 633 0 1.800 400 012 2 Sr:;inkf\'t/h\older 445 |0:12:18
|
R S AL ! 633 | 0 |1800| 400| - | 2 | WEEDMLY | 55300554
o = 5
b UABESERA EFINT PHX-PC-DBT BERFEHRILY 47
__ 16 Contour fin'\ush'\ng'?f remaining areas R3X1° X62.3 623 0 4,700 750 018 018 ghrink f\'t’h:JIdsr 31.3710:47:26
|
I Wb UERESHREEIFNT PHX-PC-DBT BREEDHIRILY a1
= 17 Contour fin‘\ush‘mg'?f remaining areas R2X%1° x40 44 0 3.200 560 012 012 k’él;ink ﬁt’h;lder 3543 |1:11:35
S FBESERD I LIt EFINT ,
— 18 (B D EEH) ' 4 | o 3200 | 560| 012 | 018 | WEEDMLY | 355311408
— | inishing of remaining corner areas (load feed control)
] -
EEiR Bt eI BEEDRILY .34
__ 19 P?ﬂa\ gontour finishing ' 44 0 3200 560 012 012 Shrink ﬂt/h\older 14.37 |0:34:52
I BEERDELR LFIT ;
e 20 (BE%DEEHE) P DT 48 | 0 |3500| 250| 006 | 009 | MEEBDMLY | 157 05141
] Finishing of remaining corner areas (load feed control) R1x1" x40 Sk iz e
]
E— h—%)LNIEE 17:28:20
= Total operation time
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Deep Feeder Bull Nose Series!

PERRIN\A T4—H5—T V) —Z(PHX-CRT) ® 3 RITTAHAARIC. F4—FT1—F—HK—ILYU—ZD
Thermolysis ZIR&TS52 1 @D T/ —Z T, BUDSUVEVNSHOM T ORI INTIC. KDEMHEREERUET!

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

I\ T4—5—T)L/—Z(PHX-CRT) ®R#EE(F+0.01mm, F4—TFT74—45—TJ)L/—ZXU—XIF£0.03mm,
TA—TT4—F—T)/ =XV V=X EINA T1—5F—T)L/—ZX(PHX-CRT) lF. BERRBEICHUT, LR FTTEL,
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 91]%?_‘[3: The Thermolysis Effects are::

g AT R—IVT VR BAINASIFryvralck
Standard Three Flute En D tﬂn}]b‘ﬁ < 73: D . %(Dﬁ

Z BEhELLLEDTET HI

BEHLHOOYPIL TEHE
PREIFICEDTED (C<LY,

Due to the strong spiral gash,
the cutting edge becomes
longer and the chip thickness is
reduced, so it becomes easier
to dissipate cutting heat and the
cutting edge and workpiece are
less effected by heat buildup.

OB IFUINIRZR e BDTeHICTLVAZEL L. SHEER
[CH I TRl ZERc B DT, T<LEZEFILTLS,
@UbLFOFiENMZEm LS8 PIHIRZERLRFMRLZ

X3

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

RUNAIC K DINER (AYHAH THLEE) Effect based on helix angle (comparison of cut length)

through high-precision roughing without

TA—TI4—F =T/ —XI1J)—-X
T EHENIEZGZILKIBEE. OUUDZ
CEUCERELRMNIT. BED4E
@ ECHEE T WL,

Use the deep feeder bull nose series to
expand the scope of your mold milling
work, and further improve your productivity

(A}

wu chattering.
Bl —FBAHH0.2mm(t=0.2) DIBEDHEDRUNICEBIDFDAX—Y * RARER TA—II4—5—IIb/—X
Ex. Images of cutting chips produced based on helix angle where the cut length is 0.2 mm (t = 0.2 mm) 3 Radius ignored 'J U —1 l;\ 3 E;EE ‘_\:mao

ELWIIIICHRULE T !

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

-RERZIR PHX-DFR

§'0=dv
§0=dv

EELZL;JZ\E:/_ — ) ‘M\/E Standard shape

The above is_si)t\rirfslzt?;ga&c%figgg\ iﬁgﬁﬂ%gﬁt%\aﬁg%g;%d on milling condition. ‘ I:I‘/Q“:"{‘y Oﬁéﬁ PHX-LN-DFR
PHIREFELEE, P10 FORBSEDSENS, Y10 < FORMRD -ong neck snape
BEDDIETRABLENOEDD, NUVIRY IR PHX-PC-DFR
Under identical cutting conditions, even though the sizes of the cutting chips are the same, Pencil neck shape

the amount of resistance and heat released will differ based on the change in chip shape.




Bl Phoenix Y U—XTEaEE. FEMT !

High efficiency deep groove milling is made possible with the Phoenix Series!

#HEI#E : DACS5 53HRC Ak  EESKEGRIHEANEY =V ItEYS

F#5,47 :BT40 mEEERH : 12,000min”!

WORK SIZE 50x50%150mm
DACS5 53HRC

a3

Work Material Machine: Japanese high precision machining center with contour control ~ Main spindle Maximum RPM
- = . | Bl XD | #AE | BAE EIRIRERE | 1
o MINE @RISR 2R EON | mm | mm \game gpme] ALy ) | IR
Bt Milling process Tool Length | Remnants (Srgg:;j) (mge/en;m) (rgr;) (ane'.nl';)f Holder Il\fle‘rlml:gntgh e
EREFIMOMI(~OI~ RINI) =SS F oy
" (0~—50mm) ooNN ka0 | 53 | 003 |2300 | 1380 | 035 | (%) |STAYITTYY | 1864 226113
Contour roughing (trochoidal milling) :
SEREROMI (O3 RINT) PHX-PC-DFR 16 | S—UvFFvy
2 50~-80mm A 81 0.03 | 1,500 900 | 0.25 : S-UYIFvyT | 4503 | 3:08:23
CDntDUE roughing (trocho\da\)m\\\mg) ®8XR2X1°x63.3 (0.1) Milling Chuck
SRR ETNT S HF oy
3 (0~~79.9mm) } 81 | 0 |1800 1080 | 04 - |SpZaTeyT | 398 | 03313
Contour finishing
ER#RmBOMI(~O3d- RiNI) PHX-PC-DFR 16 |=—UvsFpys
4 (—80~—-90mm) A 91 0.03 | 1,600 600 | 0.15 : STUYTTvY 80.6 | 2:25:03
Contour roughing (trochoidal milling) $8XR2x1"X63.3 0.1 Milling Chuck
EEfRBOMI(~O3d RNI) PHX-PC-DFR 16 | =—UvsFpe
5 ~90~-100mm secs 101 | 003 |1200| 480 | 015 | A6 |S7UYIFYYT | 759 | 25059
Contmfr roughing (Uocho'\da\)m\'mng) #8XR2Xx1"x63.3 0.1 Milling Chuck
SRRt ETNT T
6 (~80~-99.9mm) } 101 | 0 |1500| 900 | 03 S il B CAR A FAT
Contour finishing
ER#RmBOMI(~O3d RiNI) Sy F oy
7 T C100~—115mm) soxn R R B0 | 121 | 003 | 1200 | 480 | 01 | (8 [STEIFNYT o975 |21539
Contour roughing (trochoidal milling) . : illing Ghuc
ERfRmBO NI (~Od RI) PHX-PC-DFR 16 |=—Uv5Fy
8 115~-130mm o 70 131 0.03 | 1,200 480 | 0.1 : S-UYIFevD | 574 | 208:36
Contm(Jr roughing (trochoidal %i\\\ng) ®8xR2x17x120.6 0.1 Milling Chuck
ERRELETNT o (11 Ry
9 (~100~—130mm) ! 131 | 0 [1320| 600 | 03 - |STRZATeYT ] 69 | 01348
Contour finishing
HESMEERPLEEFMI PHX-PC-DBT =—UVIFrvo .08
10 Sem\-fiﬁishing of linear flat surface R4X%1° X120.6 131 002 | 1.320 200 | 005 1.15 Milling Chuck 1.6 | 0:08:48
EEfRE EFMT =S F o
n (O~—130mm) } 131 | -0038 | 1,320 | 450 | 02 - |ERM¥IFeuT | 1639 | 407:37
Contour finishing g
THESMEERE EFNT _ E—UVIFrvo 06
12 F\'nishilr::g of linear flat surfaces ' 131 -0.01 1.320 200 0.1 Milling Chuck 12 | 0061

2T =ARMI—3VB Mistcoolant used in all processes

cEhAREEEBLTVNEE, BAMICHLT ¥1F2

-

-The values in parentheses are the step-over offsets before milling the nonlinear contour areas (milling of remaining materials).

BREICLTHIET,

)ADfEI, FIREREBBERT DA Ty hOEY FTF, (Kl 5k LHHE)
- Figures have been set in the negative range with the consideration of possible tool deflection.

~—%IUINTHRE 20:37:48

Total operation time




Doubling the feed rate while using the same RPM!
I?ev Limit Overdrive JIL w>vzysr t-i—ksr)
FyTI—LHBREVHAZRBMmMLUEDOTETIE, #EIMICK>TEEDEDEED 120% ~300%T
MIHORET T, FIRBMERIHIEBBUN CTEDREZFELR TR L CERBELRERZEMIICEXT,

¥CAMICK O CTHEATEBEVENHDET,

PRoOenix su—xs&bBE5roi

B EEZOE X, EDFIETHEER !

For tools over 6 mm in diameter with large chip pockets, feed rates can be increased 120% to 300% depending

on the material.

.ﬂ‘éﬁﬁﬂ)'fx—y An image of the milling paths

F 7t vhE
(FREXD HREEINT)
_| Roughing at maximum
efficiency

AZARER

(ftEIF @EEDINT)

Finishing at normal
feed rate

= TRFLE
L
Yt

J—Eiﬁl Milling Examples

Atttx &SI
FREX D FAPE BT

ﬁﬁ]] 80°/0Up

about 180%UP

Company A Casting die Roughing and semi-finishing

BHINBEFR (F 7ty ) 13,
E<HI>THERLIMIZ!
Maximize efficiency by utilizing
higher feed rates during rough
milling (offset areas) !

Bittg

Al
FREXDFRAL LT

By varying the feed rate based on cutting areas and utilizing a higher feed rate during rough

milling, a balance of quality and efficiency can be achieved. xResult may vary based on CAM capability.

.‘&"]340%‘UP

about 340%UP

Company B Injection mold Roughing and finishing

FRIR PHX-PC-DBT R3x2" X33.6 RIS PHX-LN-DFR ¢ 10X R2x70
HRHIE HRHEIE
Work Material SKD61 (38HRC) Work Material S50C (94HRB)
SIHIERE ; i BIHEE ; -
Miiling Speed 150m/min (8,000min'") Niiling Speed 78m/min (2,500min")

TEARERZBED 2,400mm/min (0.1mm/t) RERE .
EDEE N;n"nzr Colitz; ;Jria; o FERERZBEE | 1,500mm/min (©.2mm/t)

Tt v hMIHE . N3
Offset Cutting Are:s 4,300mm/min (0.18mm/t) Feed + Tty NI
Tty hMIH ;

Qp=0.4mm Offeet Cutting Are:s 5,200mm/min (0.7mm/t)
THARE :
IDIEidn @if ElLi: Pf=0.3mm (&Z8a1) Pf=1.2mm (FI7tvhk) YHARSE _

Be?g; contour milling Offset cutting areas Deptt:':o(f_Cut dp=0.2mm de=3mm

REHULE — REHUE —
I;::ojectiongliength 35mm (L/D=5.8) Projectiongliength 70mm (L/D=7)
BRI IrJo— BRI IKAEYIEHE]
Coolant Air Blow Coolant Water Soluble
fEFAHEA TR Y=V ImRIVY (GEEIEsHiILS) (BTE0) Rt UY=L Y CRAMRILY) (BT40)
Machine Vertical Machining Center (Shrink fit holder) Machine Vertical Machining Center (General-purpose holder)

R



Phoenix sv—-xs&bBE5r0i

PHX-PC(RXYYI2YT) YV—XADREHURSIRE

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

NV RY TRRICKDEMET v T7Z, REHURSEVTRETDHRDERTI,
TERZAVTREHULREZELR L. IEIRAFDSEICLTTREL,

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

REHURET X BIG = AMLV— b vV IBBEDREHULRE

Overhang percentage Overhang of the straight shank conversion

FlE2

Step2

(=Xl mEHUES + TENR =L/D
tep

Overhang Mill Diameter

#1) PHX-PC-DBT R3 X 2° X 62.3 T. REH LK & % 65mm TMI % L 72354 (FHEFS) Ex.) PHX-PC-DBT R3 X 2° X 62.3, milling with an overhang of 65mm

ER (GREiLRE:65mm) + (TEI®: ¢6)= 10.83D » #11D TaExn5[11D0 2°| DEE(63.8%) %R

Step1 Overhang Mill Diameter About Approximately Confirm the percentage from the below table “11D and 2°"(63.8%)
S (2EURE:65mm) X (818:63.8%)=41.47mm = ZbL—byeVIBETREHURS 45mm OEIRGESECR
Step2 Overhang percentage Based on this straight shank conversion, the overhang is calculated to be 45 mm. Please refer to it as the new cutting condition.

RUVIRYIEESTELEL DT, REWULES 65mm TH. R hL— by v o0 45mm BLofEIsH ez enwsk. fIIEDTER wrxg.

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

) ERRRBRTEEGATOBIMEEEL ZBATY, ERICHEAT RIS, BEREOBIMICL > THEBELTTEL,
Note: The above percentages are calculated based on the rigidity of the individual tool. Please make necessary adjustments based on the conditions of your tool holder and machining center.

REHURE

EHIEA 75}

Effective
Draft Angle
a

3D 4D 5D 6D 7D 8D oD | 10D | 11D | 12D | 13D | 14D | 15D | 16D | 20D

Sk
T—I\#B
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%

A

1 98.3% | 95.5% | 92.6% | 89.8% |87.1% | 84.6% | 82.2% | 80.0% | 77.9% | 75.9% | 74.0% | 72.2% | 70.5% | 68.8% | 62.9%

1.5° 97.0% | 93.0% |88.8% | 85.2% [81.6% | 78.4% |75.4% | 72.7%|70.1% |67.7% | 65.5% |63.4% | 61.4% | 59.6% | 53.2%

2° 95.7% | 90.5% | 85.6% | 81.0% | 76.9%

73.1% | 69.8% | 66.7% | 63.8% ) 61.3% | 58.8% | 56.6% | 54.6% | 52.7% | 46.2%

COXRIF. 22UTORIMOFENY A XIFEATEWV, 2°2BAZ YA ZICEAL T, MIICHU TERHFEREL TF L,

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

REHLBHFRLOTH. —NHLEYORYBRELLE LA,
i PNy 9814755 . A—LETREHULEZZEAT MINTEET.

Even with a long projection length, feed per cutting edge will not decrease.
Use the single-neck type for continuous machining with the same tool by simply changing the length of projection.

T

66mm
54mm
P m PHX-PC-DBT (R3X 1.5° X43.2) #R\\cht LIF T2
Semi-finishing process using PHX-PC-DBT (R3X 1.5° X43.2)
= = TS S S — = NFEE
mEHUE | DERE | GHEE | xoms —PBEDO| VBARES
Projection Length Speed Milling Speed Feed ﬁ D =2 Dep;c:‘mo‘]f) out
(min-1) (m/min) (mm/min) Feed per tooth
mm L/D (mm/t) ap Pf
45 7.5 4,300 80 3,600 0.28 0.5 1.3
54 9 2,670 50 3,240 04 0.34 1
66 11 1,660 30 2,590 0.52 0.23 1




2 PROENIX sv—xoEhzsb BB t301c

G,Ex To maximize performance of the Phoenix Series
| ﬂ]ﬁﬂ%ﬁd)ﬁf%ﬁ - : 1§| PHX-DFR ¢10 X R2ZEBSTHET 288
How to calculate cutting conditions . z Calculating the PHX-DFR ¢ 10XxR2 with a calculator
LOBEx
IR EE A B : 2
TOREES E(BFIIEK! :
When you calculate the cutting EHTE PHX-DFR ¢ 10X R2
conditions, it is much more convenient : Tool
if you use the following equations! PEIERE ) .
¢ Miling Speed 39.25m/min (1,250minT)
- o) 1,500mm/min (0.4mm/t)
[stE] ; Feed :
n = EIEGEE (min™)

. . “DolEHE : 39.25m/min+3.14+ ¢10 X 1,000
n=Vc +~3.14+Dc X 1,000 oc=sameter : n=1250min"

Vc = tJHIEE (m/min) :
. oo | 12B0MIN'X3.14X 101,000
Ve=nX3.14 XDc =+ 1,000 co-dameter : Ve =239.25m/min

Vf = iZDiEE (mm/min)
N ¢ 1,250min' X 33X X 0.4mm/t
Vf =N X V4 X fZ Z=number of flutes Vi=1,500mm/min

fz=130b DiEbE (mm/1)
—— :1,500mm/min =+ 3% <+ 1,250min"!
fZ = Vf —Z N Z=numberof flutes fz=0.4mm/t

T ARTIA M EYITA—RICBER FEL ARTINA M EYIT—RIETESRTEL,

Also take the cusp height and pick feed into account. The cusp height and pick feed are indicated below.

W AZINA FDRDHIT (um) : || PHX-DBT RS x 100 Pf 5 0.3mm % §
The value of cusp height (um) : 1§J BETHETIES :
*Ex. Calculating the PHX-DBT R5X 100 with a calculator
[EtEz] :
: Pf|®
h=HZF/\A b (um) . h=R—-Ar/R2—-|—
; 2
2 : }
h=R—A/ R2— (55 : 03=2
2 : =015
5X5 0.15X0.15
=25 =0.0225
v
25 — 0.0225
: =24.9775
/| ? e
i R /] HATNA KA 24.9775
Tip Radius T Cusp Height(um) l =499775
Pf vy
il 4 B —499775
= 0.00225um
Bt EF E EFMIOWAHEDOER (mm)
Approximate depth of cut for semi-finishing and finishing
-t EFOVAHERR -t EFOAHEER
Approximate depth of cffor semi-finishing R X aDO] 3 Approximate depth?cut for finishing R X aDOOG




TII=VIR FTA4=TT14=5=JIb/—X

Phoenix Deep Feeder Bull Nose

PHX-DFR

@ E o B FEESS
_ Tool Material Micro Grain Carbide
P
% 1) @FMEMIE ..o, WX Z—/¥—2— h (WXS)
2 { Surface Treatment WX Super Coating
2% [ ZAPE (D E—— 55° ‘%’* S m &_' g
8y Helix Angle ‘ A
| @REFBE + 0.03mm 2
Radius Tolerance -
QN BEBE s + 0.01mm

Milling Diameter Tolerance

B :mm  Unit:mm

When needed, please use this
graph to confirm your tool
diameter and overhang length.

w—)LNo. NEXOD—FFE 2R AR YR X TE FRAE( 4%
EDP No. Dc Xr L 2 Ds z Stock (Yen)
3090512 6 X RI15 80 12 6 3 B 16,300
3090516 8 X R2 90 16 8 3 20,900
3090520 10 X R2 100 20 10 3 B 25,700
3090522 12 X R2 120 24 12 3 B 34,800
3090526 16 X R3 130 32 16 3 B 72,300
3090530 20 X R3 150 40 20 3 B 102,000
B =7E+t> 4% —1E#%EESR B = Inventory center stock item.
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Phoenix Long Neck Deep Feeder Bull Nose

PHX-LN-DFR
@ E o B FEESE
Tool Material Micro Grain Carbide -
O=EMIE WX Z—/§—2— h (WXS) )7b§
Surface Treatment WX Super Coating 0;1 {%
@B UNA e 55° %! 3 R g g o
Helix Angle ‘ ‘ _,ZJ [ yg
O RIEFEE oo £ 0.03mm £ ;I(
Radius Tolerance -
O BEBE s + 0.01mm

Milling Diameter Tolerance

B :mm  Unit:mm

‘yE_DébN'EI.O' SHEX :ID—Cﬂx'rfli?E%g XBTR ; %QE EDT%E ’ngsbié iﬂzﬁl ?;:IECE Efﬂﬁ
3092041 4 x Rl X 20 70 6 3.8 4 3 B 12,600
3092042 4 x Rl X 28 70 6 3.8 4 3 12,800
3092061 6 X R15 X 30 80 S 5.8 6 3 B 14,500
3092062 6 X R15 X 42 90 € 5.8 6 3 B 15,400
3092063 6 X R15 X 54 100 9 5.8 6 3 B 16,100
3092081 8 X R2 X 40 85 12 7.7 8 3 B 18,200
3092082 8 X R2 X 56 100 12 7.7 8 3 B 19,800
3092083 8 X R2 X 72 120 12 7.7 8 3 B 21,700
3092101 10 X R2 X B0 100 15 9.7 10 3 B 22,900
3092102 10 X R X 70 120 15 9.7 10 3 B 25,400
3092103 10 X R2 X 90 140 15 9.7 10 3 B 27,800
3092121 12 X R2 X 60 110 18 11.7 12 3 B 31,600
3092122 12 X R2 X 84 135 18 11.7 12 3 B 35,600
3092123 12 X R2 X 108 160 18 11.7 12 3 B 39,500
3092161 16 X R3 X 80 140 24 15.5 16 3 B 63,400
3092162 16 X R3 X 120 175 24 15.5 16 3 B 72,200

B=7Et> 42 —{Z##%ESR B = Inventory center stock item.



PHX-PC-DFR

L2

(Y 7 A B FEEee Type 1 - -
Tool Material Micro Grain Carbide %‘ g\ LV15° -
@EEMIE WX Z—/S—21— k (WXS) %” %];“'“-— — & ¢
Surface Treatment WX Super Coating ' A ’
@A IE oo 55° = d
Helix Angle
OREFEE oo #+ 0.03mm Type2 5 o
e‘ S‘
Radius Tolerance %,, g o g 3
QI BRI e, 0 ~— 0.015mm ! ’;_J’
Milling Diameter Tolerance : o0 ’
L
B :mm  Unit:mm
SR R | BE | BITE | o oo R T FAR| | S
L e D1 dz L; Ds Z | Type | Stock (Yen)
3097223| 0.36° | 2XR0.5X0.5°X 20 60| 3 1.95| 225 27.7 6/ 3|1 |B 13,900
3097224| 0.39° | 2XR0.5X05°%X 25 70| 3 1.95| 233 32.6 6/ 3|1 |8B 14,100
3097225| 041° | 2XR0.5X05°%x 30 80| 3 1.95| 242 37.4 6/ 3|1 |B 14,400
3097226| 042° | 2XR0.5X05°%X 35 80| 3 1.95| 251 42.2 6/ 3|1 |B 15,700
3097227| 043 | 2XR0.5xX0.5°X 40 80| 3 1.95| 26 47.1 6/ 3|1 |B 16,000
3097241 059° | 2XR05x1° X 10 60| 3 1.95| 2.19 17.8 6/ 3|1 |B 13,200
3097242| 0.73° | 2XR05Xx1° X 15 60| 3 1.95| 2.37 22.5 6/3|]1|B 13,500
3097243| 0.8° 2XR05X1° X 20 60| 3 1.95| 254 27.1 6/ 3|1 |B 13,900
3097244| 0.84° | 2XR05X1° X 25 70| 3 1.95| 272 31.8 6/ 3|1 |8B 14,100
3097245| 0.87° | 2XR05Xx1° X 30 80| 3 1.95| 2.89 36.5 6/ 3|1 |B 14,400
3097246| 0.89° | 2XR05Xx1° X 35 80| 3 1.95| 3.07 41.2 6/ 3|1 |8B 15,700
3097247 0.9° 2XR05X1° X 40 80| 3 1.95| 324 45.8 6/ 3|1 |B 16,000
3097248| 0.91° | 2XR0O5Xx1° X 45 100 | 3 1.95| 342 50.5 6/ 3|1 |B 17,300
3097249| 0.92° | 2XR0O5Xx1° X 50 100 | 3 1.95| 3.59 55.2 6/ 3|1 |B 17,600
3097251| 1.37° | 2XR05Xx1.5°%X 40 80| 3 1.95| 3.89 44.6 6/ 3|1 |B 16,000
3097262 2° 2XR05x2° X 603|100 | 3 1.95| 6 = 6| 3|2 | B 18,200
3097273 3° 2XR05X3° X 412|100 | 3 1.95| 6 = 6| 3|2 | B 17,100
3097321| 0.25° | 3XR0.8x05°%X 20 80| 45| 29 3.17 26 6/ 3]1|8B 13,600
3097341| 0.66° | 3XR0.8x1° X 20 80| 45| 29 344 25.5 6/ 3] 1|8B 13,600
3097342| 0.73° | 3XR0.8x1° X 25 80| 45| 29 3.62 30.1 6/ 3] 1|8B 13,900
3097343| 0.78° | 3XR0.8x1° X 30 80| 45| 29 3.79 34.8 6/ 3] 1|8B 14,100
3097344| 0.83° | 3XR0.8x1° X 40 80| 45| 29 4.14 44.2 6/ 3|1 |B 14,400
3097345| 0.87° | 3XR0.8x1° X 50 100 | 45| 29 4.49 53.5 6/ 3|1 |8B 15,800
3097346| 0.89° | 3XxR0.8x1° X 60 100 | 45| 29 4.84 62.9 6/ 3|1 |B 16,100
3097356| 1.5° 3XR0.8%X15°X 60.8| 100 | 45| 29 6 - 6/ 3|2 |B 16,100
3097365 2° 3XR0.8X2° X 465|100 | 45| 29 6 - 6/ 3|2 |8B 15,700
3097374 3 3XR0.8%x3° X 32.1|100| 45| 29 6 - 6/ 3|2 |8B 15,100
3097421| 028 | 4XR1 X05°%x 25 80| 6 3.9 4.23 29 6/ 3|1 |8B 14,100
3097422| 0.31° | 4XR1 X05°%x 30 80| 6 3.9 4.32 33.9 6/ 3|1 |B 14,300
3097423| 0.34° 4XR1 X05°X 35 80| 6 3.9 441 38.7 6| 3 1 B 14,400
3097424 | 0.36° | 4XR1 X05°X 40 80| 6 3.9 4.49 435 6/ 3|1 |B 14,500
3097425| 0.38° | 4XR1 XxX05°X 45 80| 6 3.9 4.58 48.4 6/ 3|1 |B 14,700
3097426| 0.39° | 4XR1 XxX05°X 50 100 | 6 3.9 4.67 53.2 6/ 3|1 |B 15,900
3097441 0.73 | 4XR1 X1° X 30 80| 6 3.9 4.74 33 6/ 3|1 |B 14,300
3097442 0.8° 4XR1 X1° X 40 80| 6 3.9 5.09 424 6/ 3|1 |8B 14,500
3097443| 0.84° | 4XR1 X1° X B0 100 | 6 3.9 5.44 51.8 6/ 3|1 |8B 15,900
3097444 1° 4xXxR1 X1° X 61.3| 100 | 6 3.9 6 = 6/ 3|2 | B 16,200
3097453 1.5° 4XxR1 X15°X 422| 80| 6 3.9 6 = 6|/ 3|2 | B 14,600
3097454| 1.5° 4XxR1 X15°X 804|120 | 6 3.9 8 = 8| 3|2 | B | 23500
3097461 2° 4XR1 X2° X 326| 80| 6 3.9 6 = 6| 3|2 | B 14,400
3097462 2° 4XxR1 X2° X 61.3|120| 6 3.9 8 = 8/ 3|2 | B | 21900
3097472 3 4XxR1 X3° X 422|100 | 6 3.9 8 = 8/ 3|2 | B 19,000

B=7Et> 2 —{E#%#%ESR B = Inventory center stock item.
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Type 1

BWDER

Effective

Draft Angle
s
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BRECA
Neck Draft
Angle
en

Type2

(EBRDIECA)
Neck Draft
Angle

en°

BANDERE

Effective
Draft Angle
pe

MYMFIREIC L > TR, TED b A, DEMHIATET S
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* The tool may be deflected and may interfere with the
draft area depending on milling condition.

XHEEAEA (6n°) EEELEHAEAR (a°) ERAKRL
TOWETH RBICERAVET, (FRHAEA (a°)
FHELEVAEICTEE)

% For convenience, the Neck Draft Angle( 8 n° ) is shown
the same as the Effective Draft Angle(a® ), but actually
it is different. (It does not interfere with the Effective
Draft Angle( a®))

BT :mm  Unit:mm

e 2R | OR | BE | e | TRr I oo T ok | e
Dc XrX@n X8z L 2 D1 de L; Ds Z | Type | Stock (ren)

3097627 . 6 XR1.5xX05"X 130 | 9 5.9 6.79 63 8| 3|1 ]B ]| 21,300
3097641 0.73° | BXR1.5X1° X 40 100 | 9 5.9 6.98 42.6 8/ 3|1 |B 18,200
3097642 0.79° | 6XR1.5Xx1° X 50 100 | 9 5.9 7.33 519 8/ 3|1 |8B 18,800
3097643 1° 6XR15X1° X 623|130 | 9 5.9 8 - 8, 3|2 | B | 21,300
3097651 1.5 6XR15X15°X 432|100 | 9 5.9 8 - 8/ 3|2 | B 18,500
3097653| 1.5° 6XR1.5%x15°X 814|130 | 9 59 |10 - 10| 3|2 | B | 27,300
3097661 2° B6XR1.5x2° X 336|100| 9 5.9 8 - 8 3|2 | B 18,100
3097662 2° 6XR15X2° X 623|130 9 59 |10 - 10| 3| 2 | B | 25900
3097826 04° 8XR2 X05°X 80 150 |12 7.9 9.09 82.6 10| 3|1 | B | 28300
3097841 0.73° | 8XxR2 X1° X 50 120 |12 7.9 9.23 52.3 10| 3|1 | B | 24300
3097842 1° 8XR2 X1° X 633] 150 |12 79 |10 - 10/ 3|2 | B | 27,800
3097844 | 1° 8XR2 X1° X120.6| 180 |12 79 |12 - 12| 3| 2 | B | 42800
3097851 1.5° 8XR2 X15°X 442 120 |12 79 |10 — 10| 3| 2 | B | 24100
3097853| 1.5° 8XR2 X15°X 824 | 150 |12 79 |12 - 12| 3| 2 | B | 36100
3097861 | 2° 8XR2 X2° X 346|120 |12 79 |10 - 10| 3 | 2 | B | 23800
3097862 2° 8XR2 X2° X 633|120 |12 79 |12 - 12| 3| 2 | B | 31000
3098026 04° 10X R2 X0.5°X100 150 |15 99 |11.38 102 12| 3| 1 | B | 35800
3098041 1° 10XR2 X1° X 64312015 99 |12 — 12| 3|2 | B | 30,200
3098042 0.8° |10XR2 X1° X 80 160 |15 9.9 |12.17 88 16| 3| 1 | B | 53800
3098043 0.84° |[10XR2 X1° X100 160 |15 9.9 |12.87 106.7 16| 3| 1 | B | 56,700
3098044 0.87° |1I0XxR2 X1° X120 180 |15 9.9 |1357 1254 16 3|1 | B | 63200
3098045| 0.88° |1I0XR2 X1° X140 | 200 |15 9.9 |14.26 144.1 16 3|1 | B | 70,000
3098046, 0.9° 10XR2 X1° X160 | 220 |15 9.9 1496 162.8 16 3| 1 | B | 76400
3098051 1.5° 10XR2 X15°X 452|120 |15 99 |12 - 12| 3|2 | B | 29,200
3098053| 1.5° 10XR2 X15°X121.6| 180 |15 99 |16 - 16| 3 | 2 | B | 63600
3098061| 2° 10XR2 X2° X 36612015 99 |12 — 12| 3|2 | B | 28600
3098064 | 2° 10XR2 X2° X 929|220 |15 99 |16 — 16| 3|2 | B | 66800
3098224 | 041° |[12XR2 X0.5° X120 180 |18 |11.9 |13.68 125.2 16| 3| 1 | B | 63400
3098241 0.67° |12XR2 X1° X 60 120 |18 |11.9 |13.37 65.8 16 | 3| 1 | B | 46,100
3098242 0.81° |12XR2 X1° X100 180 |18 [11.9 |14.76 103.2 16 3|1 | B | 61000
3098243 1° 12XR2 X1° X122.6| 180 |18 |11.9 |16 - 16| 3| 2 | B | 63700
3098244 | 0.88° |12XR2 X1° X160 |220(18 |11.9 |16.86 166.7 20| 3 | 1 | B |105,000
3098254 | 1.5° 12XR2 X15°X160.8| 220 |18 |11.9 |20 — 20| 3 | 2 | B | 105,000

B=7#Et> 2 —Z#HEESR B = Inventory center stock item.
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Phoenix High-Feed Bull Nose End Mill

PHX'C RT Type 1
[9) — 7
E % O "
g }711 | «'/
2/ r
2
% = @FFE Bk FRESE L
é-a Tool Material Micro Grain Carbide ! '
DLEE o = A
% O RELIE FXa—-5429 Type2
Surface Treatment FX (TiAIN) Coating
QOhUNhBE o % 73
_ 55 & sy
Helix Angle [ N /
ORI EE e + 0.01lmm [
Radius Tolerance
@S MBEFRE e D=5 0~-—0.015mm L |
Milling Diameter Tolerance D=6 0.01 ~— 0.005mm

B :mm  Unit:mm

DN et SR 2 B | IR | vk | BTR| & | WO-VOERaCHIIRAMRCE) " | 3 5 | LR | 7E B | A
EDP No. L 2 Ds 22 D+ 0.5° 1° 2° 3° Z Type | Stock (Yen)
3090002 | 1 XRO0.3 60 2 6 4 095 | 429 | 456 | 505 | 55 3 1 A 19,300
3090003 | 1.5 XR0.3 60 3 6 45 | 145 | 482 | 511 | 564 | 6.12 3 1 A 19,300
3090004 | 2 XRO0O.5 60 4 6 6 1.95 | 641 6.77 | 7.39 | 7.89 3 1 A 18,500
3090006 | 3 XRO0.8 70 6 6 9 285 | 946 | 987 |10.62 |11.48 3 1 A 18,200
3090008 | 4 XR1 70 8 6 12 3.85 |12.6 [13.09 [14.07 |15.21 3 1 A 18,200
3090010 | 5 XR1 70 10 6 15 485 |15.72 |16.3 = = 3 1 A 18,500
3090012 | 8 XR1.5 80 12 6 — — — — — — 3 2 A 19,700
3090016 | 8 XR2 90 16 8 = = = = = = 3 2 A 25,400
3090020 |10 XR2 100 20 10 — — — — — — 3 2 A 31,500
3090022 |12 XR2 120 24 12 = = = = = = 3 2 A 42,000
3090026 |16 XR3 130 32 16 — — — — — — 3 2 A 85,600
3090030 |20 XR3 150 | 40 20 — — — — — — S 2 A | 120,000

A =1Z#7EEM A = Standard stock item.

17— REHAHTEIERDNER (Le)
The effective Neck length (Le) depends on the Inclined Angle (a) of workpiece

_ EEDRBMICBEDOEVEDT
FisklzeRLET,
iﬁmﬁ No numerical value means no
L interference with workpiece.
g—’J"EJEE’.%
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Phoenix Tough Radius For Rib Grooves

O B FRBESE
Tool Material Micro Grain Carbide % 5
' C
OFREMIE ... WX Z—/¥—2— k (WXS) 5%"?-“‘
Surface Treatment WX Super Coating 877‘3 — 115 aﬂ P r g%
Q@hlLhA 30° %% © r 4 412 < ?éh
Helix Angle Do=¢08 Doz o] £ L ;ﬁ}f
OREFAZE + 0.007mm . xg
Radius Tolerance )
.9‘?%?—’[—‘%‘:% ................................ 0 ~— 001 5mm
Milling Diameter Tolerance
.ETE%%‘:E ........................... 0 ~ 01 mm

Neck Length Tolerance

B :mm  Unit:mm

W—)UNo. HEXI—FEEXETE SRR AP Y ﬂﬁb‘??v‘/?if@ R BU-/9RAalCHIDEENR (Le) ™ X ¥ B | SR
EDP No. DcXrX f2 L 2 Ds ﬁ?ﬂﬁl(_?%fﬁ) D+ 0° 0.5° 1° z Stock (Yen)
3190800 | 0.8 X RO.1 X 2 50 032 4 8.4 0.75 2 2.16| 232| 4 A 6,770
3190801 | 0.8 X RO.1 X 4 50 |0.32| 4 10.4 0.75 4 429| 457 | 4 A 6,570
3190802 | 0.8 X RO.1 X 6 50 |032]| 4 124 0.75 6 6.42| 6.78| 4 A 6,570
3190803 | 0.8 X RO.1 X 8 50 | 0.32| 4 14.4 0.75 8 854 | 897 | 4 A 6,570
3191006 | 1 X RO.1 X 4 50 | 04 4 10.65 0.95 4 429 | 456 | 4 A 5,670
3191007 | 1 X RO.1 X 6 50 | 04 4 12.65 0.95 6 6.41| 6.77| 4 A 6,210
3191008 | 1 X RO.1 X 8 50 |04 4 14.65 0.95 8 853| 896 | 4 A 6,210
3191009 | 1 X RO.1 X 10 50 | 04 4 16.65 095 | 10 1063 (11.13| 4 A 6,210
3191010 | 1 X RO.1 X 12 50 | 04 4 18.65 095 | 12 1273 (1329 | 4 A 6,210
3191011 |1 X RO2 X 4 50 |04 4 10.65 0.95 4 429| 456 | 4 A 5,670
3191012 | 1 X RO2 X 6 50 |04 4 12.65 0.95 6 6.41| 6.77| 4 A 6,210
3191013 |1 X RO2 X 8 50 |04 4 14.65 0.95 8 853| 896 | 4 A 6,210
3191014 | 1 X RO.2 X 10 50 |04 4 16.65 095 | 10 1063 (11.13| 4 A 6,210
3191015 | 1 X RO.2 X 12 50 |04 4 18.65 095 | 12 12731329 | 4 A 6,210
3191018 | 1 X R0.3 X 4 50 |04 4 10.65 0.95 4 429 | 456 | 4 A 5,670
3191019 | 1 X R0O.3 X 6 50 |04 4 12.65 0.95 6 641 | 6.77| 4 A 6,210
3191501 | 1.5 X RO.1 X 4 50 | 0.6 4 9.07 1.45 4 429 | 456 | 4 A 6,040
3191503 | 1.5 X RO.1 X 8 50 | 0.6 4 13.07 1.45 8 853| 896 | 4 A 6,370
3191505 | 1.6 X RO.1 X 12 50 | 0.6 4 17.07 145 | 12 12731329 | 4 A 6,370
3191506 | 1.5 X R0O.2 X 4 50 | 0.6 4 9.07 1.45 4 429 | 456 | 4 A 6,040
3191507 | 1.5 X R0O.2 X 6 50 | 0.6 4 11.07 1.45 6 641 | 6.77| 4 A 6,040
3191508 | 1.6 X RO.2 X 8 50 | 0.6 4 13.07 1.45 8 853| 896 | 4 A 6,370
3192001 | 2 X R0O.1 X 8 50 | 0.8 4 10.48 1.95 8 853| 896 | 4 A 6,370
3192002 | 2 X RO.1 X 10 50 | 0.8 4 14.35 195 | 10 1063 [11.13| 4 A 6,370
3192003 | 2 X R0O.1 x 12 50 | 0.8 4 16.35 195 | 12 12.73 1329 | 4 A 6,370
3192004 | 2 X R0O.1 X 16 50 | 0.8 4 20.35 195 | 16 1692 |1757 | 4 A 6,370
3192013 | 2 X R0.3 X 8 50 | 0.8 4 12.35 1.95 8 853| 896 | 4 A 6,370
3192015 | 2 X RO.3 X 12 50 | 0.8 4 16.35 195 | 12 12731329 | 4 A 6,370
3192019 | 2 X RO5 X 6 50 | 0.8 4 10.35 1.95 6 6.41| 6.77| 4 A 6,040
3192020 | 2 X RO5 X 8 50 | 0.8 4 12.35 1.95 8 853| 896 | 4 A 6,370
3192021 | 2 X R0O5 X 10 50 | 0.8 4 14.35 1.95 | 10 1063 |11.13| 4 A 6,370
3192022 | 2 X R0O5 X 12 50 | 08 4 16.35 195 | 12 1273|1329 | 4 A 6,370
3193008 | 3 X R0O.3 X 12 50 1.2 4 18.05 285 | 12 1273|1329 | 4 A 6,570

1= BB AT AEEHE (Le) A =1F#7EES A = Standard stock item.

The effective Neck length (Le) depends on the Inclined Angle (a) of workpiece

REMRMICHEDOLEVOEDIE

FHELERLET,
iﬁwjﬁ No numerical value means no
L interference with workpiece.
g—’ﬂﬂﬁﬁ
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Phoenix Deep-Feed Ball Nose End Mill

PHX- DBT Type 1
T
3y
] @ME Bk FEESS
E ’lf Tool Material Micro Grain Carbide L
z L —u e
§¢|a @EMIE o FX =514 —
%,—}—;‘ Surface Treatment FX (TiAIN) Coating
] QLU NE 45° _ B O =
%/ Helix Angle . S <
B ORRFEE =+ 0.01mm _z_‘
A Radius Tolerance
QIR RE e D=5 0~—0.015mm L |
Milling Diameter Tolerance D=6 0.01 ~— 0.005mm
B :mm  Unit:mm
b N—ILFEBEXER A& Iy IR A # RN TEE 1EZE(TAR
EDP No. 2 Ds z Type Stock (Yen)
3090202 R 0.5 x 60 1.5 6 3 1 A 15,600
3090204 R 1 X 60 3 6 3 1 A 15,600
3090206 R 15 X 70 45 6 3 1 A 17,000
3090208 R 2 X 70 6 6 3 1 A 17,000
3090210 R 25 X 70 75 6 3 1 A 17,800
3090212 R 3 X 80 9 6 3 2 A 18,200
3090312 R 3 X 110 9 6 3 2 A 19,300
3090216 R 4 X 90 12 8 3 2 A 24,100
3090316 R 4 X 120 12 8 3 2 A 25,200
3090220 R 5 X 100 15 10 3 2 A 32,900
3090320 R 5 X 130 15 10 3 2 A 35,300
3090222 R 6 X 100 18 12 3 2 A 42,800
3090322 R 6 X 140 18 12 3 2 A 46,800
3090226 R 8 X 150 24 16 3 2 A 72,800
3090230 R10 X 150 30 20 3 2 A 114,000
3090330 R10 X 200 30 20 3 2 A 125,000
A =1Z#7ES A = Standard stock item.
/“\» )
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Phoenix Long Neck Ball Nose End Mill

PHX-LN-DBT Type 1
il ! 5 ){5\/"
- = " —e——= - _ o o © — - 73
T——— g % 3{7 T —F 18 =
18
4 |5
LY . S BT RESS L2 38
Tool Material Micro Grain Carbide L { ‘If &2
.iﬁﬂﬂ ............................................. WX ZX—/N\——p (WXS) Type2 ?(C?
Surface Treatment WX Super Coating ,—|—;‘§
@B UNA 45° ! ) =] i }L§
Helix Angle %— %]:@—- ——fF——-—F 18 a
OREFAE + 0.007mm sy _ﬂJ |
Radius Tolerance £2 -
O MREFEE + 0.007mm L
Milling Diameter Tolerance '
B4 :mm  Unit:mm
VN SIE i 2 R R (k| BB | e WO—7 ARAaIET BRENR (Le) ! N
EDP No. L 2 Ds Ds 0.5° 1° 15° 2° 25° 3° Type | Stock (Yen)
3195004 |[RO5 X 4 |[50|0.75| 4 |095| 851| 426| 45 4.74) 496| 5.18| 5.39| 1 B 3,480
3195006 |[RO5 X 6 [50|(0.75| 4 |095| 7.13| 6.39| 6.72| 7.03] 7.32| 795 7.88| 1 B 3,740
3195008 |[RO5 X 8 |[BO|0.75| 4 |095 | 6.12| 85 8.92| 9.28| 9.62| 9.98|10.36| 1 B 3,740
3195010 |[RO5 X 10 |50 |0.75| 4 |095| 535|10.61(11.09|11.51]11.92/12.37|12.85| 1 B 3,740
3195012 |RO5 X 12 |[50|/0.75| 4 |095| 476|12.71(13.25|13.71]14.12/14.49|14.83| 1 B 3,740
3195014 |[RO5 X 14 [50|/0.75| 4 |095| 43 |1481|154 |159 |16.34/16.73|17.82| 1 B 4410
3195016 |RO5 X 16 |[50|/0.75| 4 |095| 39 |16.9 [17.54]|18.07/1854/1953|20.31| 1 B 5,160
3195106 |RO.75 X 6 50| 1.12| 4 145 | 643| 6.37| 6.7 7 7.28| 754 782 1 B 3,560
3195108 |[RO.75X 8 |[60|1.12| 4 | 145 | 546| 849| 8.89| 925 958 9.93|10.3 1 B 3,740
3195110 |RO.75 X 10 |50 | 1.12| 4 145 | 475|106 [11.07]/11.48/11.88/12.32|12.79| 1 B 4,070
3195112 |RO.756 X 12 |50 | 1.12| 4 145 | 4.19(12.7 |13.23]|13.69|14.09/14.46| 14.8 1 B 4,410
3195116 |RO.75 X 16 |50 |1.12| 4 145 | 34 |(16.89|17.52|18.05/1851{18.93| 19.31| 1 B 4,410
3195206 | R1 X 6 |BO| 15 4 195 | 56.62| 6.35| 6.65| 6.94| 721 746| 7.73| 1 B 3,480
3195208 | R1 X 8 |BO| 1.5 4 195 | 471| 846| 885 9.2 952 985|10.21| 1 B 3,740
3195210 | R1 X10 |50| 1.5 4 1.95| 4.04|1057|11.03|11.43/11.82/1224|12.7 1 B 3,740
3195212 | R1 X112 |50| 1.5 4 1.95| 355(1267|13.19|13.64|14.12/14.63| 15.19| 1 B 3,740
3195214 | R1 X14 |50 1.5 4 195 | 3.16(14.77|15.34| 15.86| 16.42/17.02|17.67| 1 B 3,740
3195216 | R1 X16 |50 1.5 4 1.95| 2.84|16.86|17.48|18.08| 18.72/19.41 — 1 B 3,740
3195218 | R1 X18 |60 1.5 4 1.95 | 259|18.94|19.62|20.29/21.02/21.8 — 1 B 3,740
3195220 | R1 X20 (60| 1.5 4 1.95 | 2.37|21.03|21.76|22.51|23.18] — — 1 B 3,740
3195222 | R1 x22 |60| 1.5 4 1.95| 2.19|23.13|23.89| 245 |25.03] — — 1 B 5,160
3195312 |R15 X12 |[60|225| 4 |285| 2.04|12.61|13.1 1357/ 14.08] — — 1 B 4,330
3195316 |R1.5 X16 |60 |225| 4 |285| 1.59|16.77|17.38|17.01| — — — 1 B 5,090
3195320 |R1.5 X20 (60 |225| 4 |285| 1.3 |20.92|21.65| — — — — 1 B 4,920
3195325 |[R1.5 X25 |60 |225| 4 |285| 1.06|26.1 — — — — — 1 B 4,920
3195416 | R2 X 16 |60 |3 4 | 3.85 — — — — — — — 2 B 5,090
3195420 | R2 Xx20 |60 |3 4 |385| — — — — — — — 2 B 5,090
3195425 | R2 xXx25 |60 |3 4 |385| — = = = = = = 2 B 5,090
3195520 | R3 X20 |70 45 6 |5.85 — — — — — — — 2 B 6,360
3195530 | R3 X30 |70 |45 6 |5.85 — — — — — — — 2 B 6,520

¥ — o RERAAH T AEETPE (Le) B =#F#7EEM B = Standard stock item.
The effective Neck length (Le) depends on the Inclined Angle (a) of workpiece

KADRMICHEDLVDDIG

FHELERLET,
iﬁﬁ'ﬁ No numerical value means no
L interference with workpiece.
g—’;@aaﬁ
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Phoenix Pencil-Neck Deep-Feed Ball Nose End Mill

PHX-PC-DBT
Type 1 Lo |
P 2 o= B FEEAS = o ‘
Tool Material Micro Grain Carbide % QJ e'/ﬁsu ]
o B / 1 3_ <
OFEmWNIE ... WX X—/N—21— k(WXS) \ R ,
Surface Treatment WX Super Coating T 00
Q@hLhA 45° L
Helix Angle Type2
OREFEE e, * 0.01lmm _ %1
Radius Tolerance < = ﬁm
T @SMEFFRE 0 ~—0.015mm % R/ J B¢
% | Milling Diameter Tolerance : 2o
4 ]
g
g';ld‘ B{if :mm  Unit:mm
3 VRSN R S ERS N S 2 R AR | B R | B | HSUr/sstORiRERR) | veoR A2 K | 1E E | RS
%n-\\‘ EDP No. a RX8nxegea L 2 D1 de La Ds ype | Stock (Yen)
z | 3095125 5 60| 1.5 0.95 1.2 25.7 6 1 A | 12,000
m};’ 3095141| 056° | RO5 X 1° X 6 60| 1.5 0.95 1.1 15.8 6 1 A [ 11,700
)] 3095142| 068° | RO5 X 1° X 8 60| 1.5 0.95 1.17 17.7 6 1 A | 11,800
| 3095143| 0.75° | RO.B X 1° X 10 60| 1.5 0.95 1.24 19.6 6 1 A | 11,800
A 3095144 | 0.79° | ROB X 1° X 12 60| 1.5 0.95 1.31 21.5 6 1 A | 11,900
3095145| 0.85° | ROB5 X 1° X 16 60| 1.5 0.95 1.45 25.2 6 1 A | 12,000
3095146| 0.88° | RO5 X 1° X 20 60| 1.5 0.95 1.59 28.9 6 1 A | 12,100
3095147 091° | RO X 1° X 25 70| 1.5 0.95 1.77 33.6 6 1 A | 12,800
3095155| 1.3° RO5 X 1.5° X 15 60| 1.5 0.95 1.65 23.8 6 1 A | 12,000
3095157| 1.39° | RO5 X 1.5° X 25 70| 1.5 0.95 2.18 32.8 6 1 A | 12,800
3095191 | 4.3° RO.5 X 45 X 30 70| 1.5 0.95 543 31.7 6 1 A | 13,000
3095211| 045° | RO.75X 1° X 6 60| 2.25 1.45 1.58 14.9 6 1 A [ 11,700
3095212| 0.65° | RO.75X 1° X 9 60| 2.25 1.45 1.68 17.7 6 1 A | 11,800
3095213| 0.74° | RO.75X 1° X 12 60| 2.25 1.45 1.79 20.5 6 1 A | 11,900
3095214 | 0.8° RO.75X 1 X 15 60| 2.25 1.45 1.89 23.3 6 1 A | 12,000
3095215| 0.86° | RO.75X 1 X 21 60| 2.25 1.45 2.1 28.9 6 1 A | 12,100
3095216| 0.9° RO.75xX 1° X 30 70| 2.25 1.45 2.41 374 6 1 A | 13,000
3095223| 0.38° | R1 X 0.5 X 20 60| 3 1.95 2.24 27.7 6 1 A | 12,100
3095241 | 0.62° | R1 X1 X 10 60| 3 1.95 2.19 17.8 6 1 A | 11,800
3095242 | 0.76° | RI1 X1 X 15 60| 3 1.95 2.36 22.5 6 1 A | 12,000
3095243 | 0.82° | RI1 X1 X 20 60| 3 1.95 2.54 27.1 6 1 A | 12,100
3095244 | 0.86° | RI1 X1 X 25 70| 3 1.95 2.71 31.8 6 1 A | 12,800
3095245| 0.89° | R1 X1 X 30 80| 3 1.95 2.89 36.5 6 1 A | 13,500
3095246| 0.92° | RI1 X1 X 40 80| 3 1.95 3.24 45.8 6 1 A | 13,900
3095247 | 0.93° | Rl X1 X B0 100| 3 1.95 3.59 55.2 6 1 A | 15,100
3095251| 1.39° | RI1 X 1.5° X 40 80| 3 1.95 3.88 44.6 6 1 A | 15,400
3095262| 2° R1 X2 X 603 [100| 3 1.95 6 — 6 2 A | 17,000
3095273 | 3° R1 X3 X 412 80| 3 1.95 6 — 6 2 A | 15,400
3095281 | 3.8° R1 X 3.8° X 30 80| 3 1.95 6 — 6 2 A | 15,000
3095321| 0.27° | R1.,56 X05° X 20 80| 45 2.9 3.17 26 6 1 A | 14,700
3095341| 069° | R1.5 X 1° X 20 80| 45 2.9 3.44 25.5 6 1 A | 14,700
3095342| 0.76° | R1.5 X 1° X 25 80| 45 2.9 3.61 30.1 6 1 A | 14,800
3095343 | 0.8° R15 X 1° X 30 80| 45 2.9 3.79 34.8 6 1 A | 15,000
3095344| 0.85° | R1.,56 X1° X 40 80| 4.5 2.9 413 44.2 6 1 A | 15400
3095345| 0.88° | R1.56 X 1° X 50 100| 45 2.9 4.48 53.5 6 1 A | 16,700
3095346 0.9° R15 X 1° X 60 100| 45 2.9 4.83 62.9 6 1 A | 17,000
3095356 1.5° R1.5 X 1.5°X 608 |100| 45 2.9 6 — 6 2 A 17,100
3095365 | 2° R1.5 X2° X 46.5 |100| 45 2.9 6 — 6 2 A | 16,600
3095374 | 3° R15 X3 X 32.1 80| 45 2.9 6 — 6 2 A | 15,100
3095421 | 0.29° | R2 X 05" X 25 80| 6 3.9 423 29 6 1 A | 14,800
3095441 | 0.76° | R2 X1 X 30 80| 6 3.9 473 33 6 1 A | 15,000
3095442 | 0.82° | R2 X1 X 40 80| 6 3.9 5.08 42.4 6 1 A | 15400 #x~x-YA

A =1Z#7ES A = Standard stock item.
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Type 1

BWDER
Effective
Draft Angle

a
pm———

BEEPDECE
Neck Draft
Angle

en

(EBRDIECA)
Neck Draft

Angle

Type2

én°

BN DA

Effective

Draft Angle
pes

XEMFIREICL > TR TEF b &, ARSI TFHET 3

BEPHNET,

% The tool may be deflected and may interfere with the
draft area depending on milling condition.

XEIAEA (6n°) EEELEHAEAR (a°) ERAKREL
TUWETH EBICEREVET, (FRHAEA (a°)
FiFEL BVAEICTERE)
% For convenience, the Neck Draft Angle(6n° ) is shown
the same as the Effective Draft Angle(a® ), but actually
it is different. (It does not interfere with the Effective

Draft Angle( a®))

B4 :mm_ Unit:mm

2R IR | HE | B8R |VSUr/siTomRe2E) v 12 K| 1 E | RS
L 2 D1 da Le Ds Type | Stock (Yen)
3095443| 086° | R2 X 1° X B0 100| 6 3.9 5.43 51.8 6 1 A | 16,700
3095444 | 1° R2 X1° X 613 |100| 6 3.9 6 = 6| 2 A | 17,100
3095445| 092° | R2 X 1° X 80 120| 6 3.9 6.48 83.5 8 1 A | 20,900
3095453 1.5° R2 X 1.5°X 422 80| 6 3.9 6 — 6| 2 A | 15400
3095454 | 1.5° R2 X 15X 804 120, 6 3.9 8 — 8| 2 A | 20,900
3095462 | 2° R2 X2° X 613 |120| 6 3.9 8 — 8| 2 A | 20,400
3095472 3 R2 X3 X 422 |100| 6 3.9 8 — 8| 2 A | 18,200
3095541| 0.76° | R5 X 1° X 35 100| 7.5 4.9 5.86 39.7 8 1 A | 18,700
3095542| 0.84° | R5 X 1° X B0 100| 7.5 4.9 6.38 53.7 8 1 A | 19,200
3095543| 0.89° | R5 X 1° X 70 130| 7.5 4.9 7.08 72.4 8 1 A | 21,900
3095544 | 1° R25 X 1° X 904 |130| 7.5 4.9 8 — 8| 2 A | 22,500
3095553 1.5° R25 X 1.5°X 61.8 |130| 75 4.9 8 — 8| 2 A | 21,700
3095562 | 2° R25 X2° X 475 |130| 75 4.9 8 — 8| 2 A 21,300
3095641| 0.777 | RB X 1° X 40 100| 9 5.9 6.98 2. 8 1 A | 20,300
3095642| 082° | RB X 1° X 50 100| 9 5.9 7.33 51.9 8| 1 A | 20,600
3095643| 1° R3 X 1° X 623 |130| 9 5.9 8 — 8| 2 A | 22,900
3095644 | 0.9° R3 X 1° X 90 130| 9 5.9 8.72 93.1 10 1 A | 27,000
3095651 | 1.5° R3 X 15°X 432 |100| 9 5.9 8 = 8| 2 A | 20,400
3095653 1.5° R3 X 15°X 814 |130] 9 5.9 10 = 10| 2 A | 26,500
3095661 | 2° R3 X2° X 336 |100| 9 5.9 8 — 8| 2 A | 20,100
3095662 | 2° R3 X2° X 623 |130| 9 5.9 10 — 10| 2 A | 25,900
3085841 0.77 R4 X 1° X B0 120| 12 7.9 9.22 52.3 10 1 A | 26,500
3095842 | T1° R4 X 1° X 633 |120|12 7.9 10 — 10| 2 A | 27,000
3095843| 088 | R4 X1° X 90 15012 7.9 10.62 93.4 12| 1 A | 34,800
3095844 | 1° R4 X 1° X 1206 |180|12 7.9 12 — 12| 2 A | 39,500
3095851 | 1.5° R4 X 15X 442 |120|12 7.9 10 — 10| 2 A | 26,300
3095853 1.5° R4 X 15X 824 |150|12 7.9 12 — 12| 2 A | 34,700
3095862 | 2° R4 X2° X 633 |120|12 7.9 12 — 12| 2 A | 31,800
3096041, 1° R5 X 1° X 643 |120|15 9.9 12 — 12| 2 A | 36,400
3096042 083 | RB X 1° X 80 160|15 9.9 12.16 88 16 1 A | 53400
3096043| 087 | RB X 1° X 100 160|15 9.9 12.86 106.7 16 1 A | 54,000
3096044| 089° | R X 1° X 120 180| 15 9.9 13.56 125.4 16 1 A | 58,400
3096045| 091° | R5 X 1° X 140 200| 15 9.9 14.26 144.1 16 1 A | 63,100
3096046| 092° | R X 1° X 160 220| 15 9.9 14.96 162.8 16 1 A | 67,500
3096051| 1.5° R5 X 15°X 452 |120|15 9.9 12 = 12| 2 A | 35,900
3096053| 1.5° R5 X 15" X 1216 |180|15 9.9 16 = 16 | 2 A | 58,400
3096061 | 2° RE X2° X 356 |120|15 9.9 12 — 12| 2 A | 35,600
3096064 | 2° RE X2° X 929 |160|15 9.9 16 — 16 | 2 A | 53,800
3096241| 0.73 | R6 X 1° X 60 120|18 11.9 13.36 65.8 16 1 A | 51,300
3096242| 085° | RB X 1° X 100 180|18 11.9 14.76 103.2 16 1 A | 64,200
3096243 1° R6E X 1° X 122.6 |[180|18 11.9 16 — 16 | 2 A | 65,000
3096244 091° | RB X 1° X 160 220|18 11.9 16.85 166.7 20 1 A | 94,200
3096254 | 1.5° R6 X 1.5°X 160.8 |[220|18 11.9 | 20 — 20 | 2 A | 94,200
A=

A =1RAETEER

Standard stock item.
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Below is a sampling of materials. For other materials, please refer to the “Technical Information” section of our Web site.

I+

WORK MATERIAL

REIH BEERTTENDORM ~38HRC

Free-machining materials Cutting conditions for high efficiency roughing

BUABEE tRIDZHE 38 ~53HRC

High toughness mold materials Cutting conditions for semi-roughing

(UUDIMEIZ)

Vibration control conditions

L EFMIs#4 ~55HRC

Machining conditions for finishing

(UUDIMFEIZ)

Vibration control conditions

AEH - TUIN\—R

HARDENED STEELS - PREHARDENED STI

EELS

SKT4- SKD61 - NAKBO - HPM1 - DH % DHi#- DAC55 SKT4 - SKD61 - NAKBO - HPM1 - DH
Y s AFE _ s AFE _ s AFE )
wa| |[f Ol emem | some| SORCTT | mwRE )\ momm| (ORCTU | eEd momm) O | HEOR
og o [ Gy || e ap ae miny | mm/min) ap ae min")y | (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 |R0.3| 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 04 12,000 1,100 0.15 04 12,000 1,100 0.06 04 0.07
15 7,800 900 0.12 04 7,800 700 0.1 04 7,800 700 0.06 04 0.07
20 6,200 750 0.1 0.3 6,200 600 0.07 0.3 6,200 600 0.06 04 0.05
25 4,700 550 0.07 0.3 4,700 500 0.06 0.3 4,700 500 0.06 04 0.05
> |Ros 30 03 3,500 400 0.07 0.3 3,500 400 0.05 0.3 3,500 400 0.06 04 0.05
35 3,500 400 0.07 0.2 3,500 400 0.04 0.2 3,500 400 0.06 04 0.03
40 3,600 300 0.07 0.2 3,500 300 0.04 0.2 3,600 300 0.06 0.4 0.03
45 3,500 200 0.07 0.2 3,500 200 0.03 0.2 3,600 200 0.06 04 0.03
50 3,500 150 0.06 0.1 3,500 150 0.03 0.1 3,500 200 0.06 04 0.03
60 3,500 150 0.05 0.1 3,500 150 0.03 0.1 3,500 200 0.06 04 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 05 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 05 7,500 1,400 0.1 05 0.07
7 |=ae 25 aar 4,800 700 0.12 04 4,600 650 0.12 04 4,800 900 0.1 0.5 0.05
30 3,800 550 0.1 04 3,400 500 0.1 04 3,800 750 0.1 0.5 0.03
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 05 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
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
4 |R1 30 05 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
35 3,600 1,100 0.12 0.6 3,600 750 0.09 0.6 3,600 900 0.12 0.7 0.05
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 05 2,700 600 0.08 05 2,700 750 0.12 0.7 0.03
50 2,500 800 0.1 05 2,500 550 0.08 05 2,500 600 0.12 0.7 0.03
60 2,100 700 0.08 0.5 2,100 450 0.06 05 2,100 500 0.12 0.7 0.03
10 7,700 2,500 0.2 1.2 4,800 3,600 0.2 1.2 7,700 1,800 0.12 1.2 0.1
15 7,700 2,400 0.2 1.2 4,800 3,400 0.16 1.2 6,100 1,450 0.12 1.2 0.1
20 7,700 2,400 0.2 1.2 4,800 3,400 0.16 1.2 6,100 1,450 0.12 1.2 0.1
5 [R1 25 05°| 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
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 |R15 42 05 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
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

RR=9n~
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Free-machining materials Cutting conditions for high efficiency roughing (TUDIMEISRE) (TUDIMEIRE)
?ﬁ‘ﬁu*ﬁ' Vibration control conditions Vibration control conditions
WORK MATERIAL Eﬁlgﬁm _ju/ \_Fyﬁm
HARDENED STEELS - PREHARDENED STEELS
SKT4- SKD61 - NAKBO - HPM1 - DH#* DH%%- DACE5 SKT4 - SKDB1 - NAKSO - HPM1 - DH**
3 = N . AES = s “ AFE = o 5 GAE S
we| |[fOl emem | some| SORCTCT | EwRE )\ somm| (PR | eERm somm) ) | HEOR
be L/D " (min) (mm/min) ap ae (min™") (mm/min) ap ae (min™") (mm/min) ap ae CLEARANCE

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 04 1.6 3,000 1,250 0.3 1.6 3,800 1,400 0.18 1.6 0.1
48 3,200 1,700 0.27 1.4 3,000 1,250 0.26 1.4 3,200 1,150 0.18 1.6 0.07
8 |re 56 05 2,700 1,300 0.2 1.4 2,700 1,100 0.2 1.4 2,700 1,000 0.18 1.6 0.07
64 1,900 880 0.2 1.3 1,900 800 0.2 1.3 1,900 700 0.18 1.6 0.05
80 1,500 700 0.15 1.3 1,600 700 0.15 1.3 1,500 550 0.18 1.6 0.03
100 1,200 650 0.15 1.3 1,200 650 0.15 1.3 1,200 500 0.18 1.6 0.03
120 1,000 550 0.1 1.3 1,000 550 0.1 1.3 1,000 450 0.18 1.6 0.03

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 04 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
10 |R2 80 |0.5°| 1,500 900 0.19 2 1,500 680 0.19 1.6 1,500 600 0.2 24 0.07
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 2.4 0.05
140 850 550 0.1 1.5 800 450 0.1 1.4 850 350 0.2 24 0.03
160 700 500 0.07 1.5 700 400 0.07 1.4 700 300 0.2 24 0.03
45 3,200 | 2,200 0.6 34 2,000 840 0.3 1.6 3200 | 1,500 0.24 3.2 0.15
60 2500 | 2,100 05 3.2 2,000 840 0.3 1.6 2,500 1,200 0.24 3.2 0.15

70 2,100 1,900 04 2.8 2,000 840 0.28 1.6 2,100 1,000 0.24 3.2 0.1

12 e 85 05 1,800 1,500 0.3 2.7 1,500 630 0.22 1.6 1,800 870 0.24 3.2 0.1

100 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 2400 | 1,350 0.3 4 0.2
80 1,900 1,900 047 4 1,500 630 0.3 1.6 1,900 1,100 0.3 4 0.15

16 |R3 90 |05°| 1,600 1,700 04 34 1,500 630 0.3 1.6 1,600 900 0.3 4 0.1
105 1,400 1,300 0.29 33 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
90 1,500 1,900 047 5.3 1,200 500 0.3 1.6 1,500 1,200 0.42 55 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 1,100 900 042 55 0.07
150 760 870 0.25 34 760 350 0.23 1.6 760 600 0.42 5.5 0.05

1. é:%ﬂ@%%ﬂ:’.bﬁi‘:ﬂ%f*(iﬁ??% REOMIEHICEDE THAEZLTT
[
B, RV SRIEORVEDECERATE,
. TROENEEZ R/MRICHATIHERATEL,
. IERB B ICEL 2SO T REEODEVHDERELTT I, BE
I77O—-GEHEBLET,
5. %?#ﬁbﬂl’&ﬁ’)i%‘é.“(i\aed)ﬁﬂlﬂﬁ’&fﬁﬁﬁ-ktf(;an@?&fﬁ%iﬁ%t:‘\Tﬁfﬁ
T,
6. CAMPHEBMA TI—FORBABLIREEZRETH_ET LURELE
BRI FREERYET,
7. A-FREVHAFHIEHTIEEPMIEEEZER SN 3EHEICIE. BEE
EEMATIERTEL,
8. HEAMYIALAEL ETHI SN ZHSICIE RUREET T TTERATEL,
9. PHX-PC-DFR(3. PANRZBRICTAREIHU RS ZE5TH L. UIHIRMAEHRELT
TEL,

« D

‘ de

A WN

1.

(2] abrWOWN

O

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.

. Highly rigid machines and tool holders should be used.

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

. Use a suitable cutting fluid with high smoke retardant properties.

. In the case of linear machining, do not use the @e 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.
. For the PHX-PC-DFR, please set the cutting condition by using the table on

Page 4 to calculate the overhang length.
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TERRRNEHEZIBELCTHEDT T, ZOMOMECDOEIUL . S HPOIEIfTER] 28R TEL,

Below is a sampling of materials. For other materials, please refer to the “Technical Information” section of our Web site.

I

WORK MATERIAL

tREIM BRERRAMD R ~38HRC

Free-machining materials Cutting conditions for high efficiency roughing

BUAEEE HRAD&E 38 ~53HRC

High toughness mold materials Cutting conditions for semi-roughing

(DU DM

Vibration control conditions

ENIRE ~53HRC

Cutting conditions for slotting

(UUDIMEIZ)

Vibration control conditions

fEEFMIR#E ~55HRC

Machining conditions for finishing

(UUbHHIZRS)

Vibration control conditions

AEH - TUIN\— R

HARDENED STEELS - PREHARDENED STEELS

SKT4 - SKDB1 - NAK8O - HPM1 - DH DH3** - DAC55 SKT4 - SKDB1 - NAK8O - HPM1 - DH SKT4 - SKD61 - NAK8O - HPM1 - DH
3 - sy AFEE - sy AFEE - . S AFEE — . SAFEE o
o [ g TR mom STCTT | svmw) oGl |EREansm) ST (ERERsomE T ol (HEUR
S| (M) | mm/min | ap Pf | min) | mvmin) | ap Pf | (min) | mm/min) | ap Pf | min) | mmmn) | ap Pf || elete
6 18,000| 1,000 | 0.05 0.16 (18000 | 900 | 0.05 | 0.16 [18,000| 280 | 0.007| 0.03 |18,000| 1,200 | 0.03 | 0.03 | 0.05
10 16,000f 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 .| 80004 420 | 0.03 0.16 | 8,000 420 | 0.03 | 0.16 - - - - 8,000, 500 | 0.03 | 0.03 | 0.03
ROS 20 03 6,000/ 300 | 0.02 0.12 | 6,000 300 | 0.02 | 0.12 = o = = 6,000f 380 | 0.03 | 0.03 | 0.03
25 6,000f 130 | 0.02 0.08 | 6,000 130 | 0.02 | 0.08 - - - - 6,000f 350 | 0.03 | 0.03 | 0.03
30 6,000 90 | 0.01 0.05 | 6,000 90 | 0.01 0.05 - - - - 6,000f 250 | 0.03 | 0.03 | 0.03
6 18,000| 1,500 | 0.1 0.3 [16,000 | 1,300 | 0.1 0.3 [16,000| 650 | 0.07 0.15 |18,000| 1,100 | 0.04 | 0.04 | 0.05
RO.75| 10| 0.3°(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 7500 | 200 | 002 | 0.2 7,500| 300 | 0.007| 0.05 | 7500 450 | 0.04 | 0.04 | 0.03
6 18,000| 1,600 | 0.2 0.6 |[15,000 (1,400 | 0.2 04 ([12,000| 600 | 0.15 0.15 |15,000(18,000| 0.06 | 0.05 | 0.1
10 12,000| 1,250 | 0.14 04 [12000(1,100 | 0.14 | 04 |12,000| 600 | 0.1 0.05 |12,000| 1,500 | 0.06 | 0.05 | 0.07
15 7,800 820 | 0.14 04 7,800 780 | 0.14 | 04 7,800 450 | 0.07 0.05 7800 980 | 0.06 | 0.05 | 0.07
20 6,200 650 | 0.13 04 6,200 600 | 0.13 | 0.3 6,200 340 | 0.05 0.05 6,200 600 | 0.06 | 0.05 | 0.05
25 4,700| 500 | 0.12 0.3 4,700 500 | 0.12 | 0.3 © © © © 4,700 450 | 0.06 | 0.05 | 0.05
R1 30| 0.3°| 3500 400 | 0.1 0.3 3,500 400 | 0.1 0.3 - - - - 3500, 450 | 0.06 | 0.05 | 0.05
35 3,500/ 400 | 0.07 0.3 3,500 400 | 0.07 | 0.3 - - - - 3500 450 | 0.06 | 0.05 | 0.03
40 3,600 300 | 0.07 025 | 36500 | 300 | 0.07 | 0.25 - - - - 3500 450 | 006 | 0.05 | 0.03
45 3,600 200 | 0.07 0.2 3500 | 200 | 0.07 | 02 = = - - 3500 450 | 006 | 0.05 | 0.03
50 3,500, 150 | 0.06 0.1 3,500 150 | 0.06 | 0.1 - - - - 3500 450 | 0.06 | 0.05 | 0.03
60 3,500/ 150 | 0.05 0.1 3,500 150 | 0.05 | 0.1 = = = = 3500 450 | 0.06 | 0.05 | 0.03
10 12,000| 1,900 | 0.21 0.5 8,000 | 1,200 | 0.21 05 8,000 700 | 0.13 0.1 11,000 2,050 | 0.09 | 0.08 | 0.1
15 10,000| 1,550 | 0.2 0.5 8,000 | 1,200 | 0.2 0.5 8,000| 550 | 0.1 0.1 10,000| 1,900 | 0.09 | 0.08 | 0.07
20 7,500| 1,150 | 0.19 0.5 7,200 (1,100 | 0.19 | 0.5 7.200| 480 | 0.06 0.07 7500 1,400 | 0.09 | 0.08 | 0.07
EiG 25 @er 4,800 750 | 0.19 0.5 4,600 700 | 0.19 | 0.5 4,600 320 | 0.04 0.05 4800, 900 | 0.09 | 0.08 | 0.05
30 4,000f 630 | 0.16 04 3,400 500 | 0.16 | 04 3,400 240 | 0.02 0.03 3800, 720| 0.09 | 0.08 | 0.03
40 2,800 440 | 0.13 04 2600| 400 | 0.13 | 04 = = = - 2600 500 | 0.09 | 0.08 | 0.03
50 2,200/ 350 | 0.1 04 2,200 300 | 0.1 04 - - - - 2,200 400 | 0.09 | 0.08 | 0.03
60 2,200 350 | 0.07 04 2,200 300 | 0.07 | 04 = = o = 2200 400 | 0.09 | 0.08 | 0.03
10 9,600| 2,000 | 0.3 0.6 6,000 1,250 | 0.3 0.6 6,000 800 | 0.15 0.1 9,500 2400 | 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| 1,650 | 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 55600 (1,100 | 0.23 | 0.6 5,600 450 | 0.05 0.07 5500 1,350 | 0.12 | 0.1 0.07
- 30 05 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 3600| 650 | 0.16 | 0.5 3,600| 280 | 0.01 0.03 | 3600, 900 | 0.12 | 0.1 0.05
40 3,000f 630 | 0.12 0.5 3000| 550 | 0.12 | 05 3,000| 150 | 0.007 | 0.01 3,000 750 | 0.12 | 0.1 0.05
45 2,700/ 550 | 0.1 04 2,700 500 | 0.1 04 = = = = 2700 680 | 0.12 | 0.1 0.03
50 2500 520 | 0.1 04 2,500 450 | 0.1 04 - - - - 2500 630 | 0.12 | 0.1 0.03
60 2,100 430 | 0.08 04 2,100 400 | 0.08 | 04 = o o = 2,100 530 | 0.12 | 0.1 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 2400 | 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
R25 | 26| 0.5°( 5,100| 1,300 | 0.25 0.8 4,800 900 | 025 | 0.8 4,800 650 | 0.06 0.05 5,100| 1,600 | 0.15 1.2 0.07
30 5,100| 1,200 | 0.2 0.6 4800| 850 | 0.2 0.6 4,800 500 | 0.03 0.05 | 5100|1600 | 0.15 | 1.2 0.07
35 4,400| 1,100 | 0.14 0.6 4,400 750 | 0.14 | 0.6 4,400 400 | 0.015| 0.03 4400| 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
24 6,400| 1,900 | 043 1.2 4,000 | 1,200 | 0.3 1 4,000| 900 | 0.3 0.1 6,500| 1,450 | 0.18 | 0.16 | 0.1
30 5,100| 1,500 | 0.34 1.2 4,000 | 1,150 | 0.3 1 4,000 900 | 0.25 0.1 5,100| 1,950 | 0.18 | 0.16 | 0.1
36 4,200| 1,250 | 0.38 1.2 4,000 | 1,100 | 0.3 1 4,000| 750 | 0.2 0.07 4200 1,580 | 0.18 | 0.16 | 0.07
= 42 05 3,700| 1,050 | 0.2 0.9 3,700 | 1,000 | 0.2 1 3,700 500 | 0.15 0.05 3,700 1,400 | 0.18 | 0.16 | 0.07
48 3,600 750 | 0.15 0.9 2,600 700 | 0.15 | 0.8 2,600 400 | 0.1 0.03 2600 980 | 0.18 | 0.16 | 0.05
54 2,100 630 | 0.1 0.8 2,700 | 600 | 0.1 0.8 2,100| 240 | 0.05 0.03 | 2100, 800 | 0.18 | 0.16 | 0.05
66 1,900, 550 | 0.08 0.7 1900 | 500 | 008 | 0.7 = = = = 1,900 700 | 0.18 | 0.16 | 0.03
80 1,700, 450 | 0.08 0.6 1,700 400 | 0.08 | 0.6 - - - - 1,700f 650 | 0.18 | 0.16 | 0.03
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Free-machining materils Cutting conditions for high efficiency roughing (DU INHIZEHE) (TUDIMEISRE) (UUbIMFIE)
?ﬁ‘ﬁ“*ﬁ' Vibration control conditions Vibration control conditions Vibration control conditions
WORK MATERIAL ‘—;’E‘lgm . le\_ I\“yﬁm
HARDENED STEELS - PREHARDENED STEELS
SKT4- SKD61 - NAKBO - HPM1 - DH## DH##- DAC55 SKT4- SKD61 - NAKBO - HPM1 - DH##* SKT4 - SKD61 - NAKSO - HPM1 - DH**
|, | HEEH | @az D3 PARSE (mm) = s YA (mm) sy |y PIARSE (mm) Sy | EAZRE (mm)
R %Léﬂb ;;}]E[;éﬁ;n% ES?EE? %FDEEEI;)E DEPTH OF CUT ES?E%E %FbEﬁJE DEPTH OF CUT %i@%f %FDEE;)E DEPTH OF CUT ESE’EE’EE )iFDEE;JE DEPTH OF CUT ﬁ:(#l:g;ﬁ
L/D Cmngﬁl«rg\e min™) | (mm/min) ap Pf (min™) | (mm/min) ap Pf (min™) | (mm/min) ap Pf (min™) | (mm/min) ap Pf CLEARANCE
30 4,800| 2,300 | 045 1.5 3,000 (1,260 | 0.3 1.5 3,000 1,050 | 0.3 0.15 4,800| 2400 | 024 | 0.21 0.1
40 3,800| 1,800 | 0.38 1.3 3,000 (1,200 | 0.3 1.3 3,000| 1,050 | 0.3 0.1 3800| 1,900 | 0.24 | 0.21 0.1
48 3,200| 1,500 | 0.28 1.2 3,000 | 1,100 | 0.25 1.2 3,000 900 | 0.25 0.1 3200| 1,600 | 0.24 | 0.21 0.07
ma 56 05’ 2,700| 1,300 | 0.2 1.1 2,700 (1,000 | 0.2 1.1 2,700| 800 | 0.2 0.07 2,700| 1,350 | 0.24 | 0.21 0.07
64 1,900| 900 | 0.2 1 1,900 700 | 0.17 1 1,900| 500 | 0.17 0.07 1,900 950 | 0.24 | 0.21 0.05
80 1,500, 700 | 0.15 0.8 1,500 550 | 0.14 | 0.8 - - - - 1,500 750 | 0.24 | 0.21 0.03
100 1,200 600 | 0.15 0.8 1,200 400 | 0.1 0.8 = = = = 1,200 600 | 0.24 | 0.21 0.03
120 1,000 500 | 0.1 0.7 1,000 350 | 0.07 0.7 - - - - 1,000 500 | 0.24 | 0.21 0.03
35 3,800| 2,300 | 0.65 1.8 2,400 (1,000 | 04 1.6 2,400 850 | 04 0.15 3,800| 2,400 | 0.3 0.27 | 0.1
50 3,100| 1,900 | 0.55 1.8 2,400 (1,000 | 0.3 1.6 2,400| 850 | 0.3 0.15 3,100| 1,950 | 0.3 0.27 0.1
60 2,500| 1,500 | 0.46 1.6 2,400 (1,000 | 0.3 1.5 2,400| 850 | 0.3 0.1 2500| 1,550 | 0.3 0.27 0.1
70 2,200| 1,300 | 0.34 1.6 2,200 900 | 0.3 1.5 2,200| 800 | 0.3 0.1 2200| 1,350 | 0.3 0.27 0.07
R5 80 | 0.5°| 1,500/ 800 | 0.24 1.6 1,500 600 | 0.2 1.5 1,600| 600 | 0.2 0.07 1,500 950 | 0.3 0.27 0.07
100 1,200 600 | 0.15 1.5 1,200 500 | 0.12 1.5 1,200| 500 | 0.12 0.07 1,200 750 | 0.3 0.27 0.05
120 1,050 500 | 0.1 1.3 1,000 400 | 0.1 1.3 = = = = 1,050 650 | 0.3 0.27 0.05
140 850 400 | 0.07 1.3 800 350 | 0.07 1.3 - - - - 850 500 | 0.3 0.27 0.03
160 700, 320 | 0.07 1 700 300 | 0.07 1 = = = = 700 450 | 0.3 0.27 | 0.03
45 3,200| 1,700 | 0.8 2 2,000 800 | 0.8 1.8 2,000| 800 | 0.6 0.15 3,200 2400 | 0.36 | 0.32 | 0.15
60 2,500| 1,300 | 0.65 2 2,000 800 | 0.65 1.8 2,000| 800 | 0.5 0.15 2500| 1,900 | 0.36 0.32 0.15
70 2,100| 1,100 | 0.57 2 2,000 800 | 0.57 1.8 2,000| 800 | 0.5 0.1 2,100| 1,600 | 0.36 0.32 0.1
r6 85 05" 1,800 950 | 042 1.8 1,500 600 | 042 1.7 1,500| 600 | 04 0.1 1,800| 1,350 | 0.36 0.32 0.1
100 1,300 690 | 0.3 1.8 1,200 500 | 0.3 1.7 1,200| 500 | 0.3 0.1 1,300 980 | 0.36 0.32 0.1
120 1,000 530 | 0.25 1.5 1,000 420 | 0.25 1.5 = = = = 1,000 750 | 0.36 0.32 0.05
140 900 470 | 0.2 1.5 900 380 | 0.2 1.5 - - - - 900 680 | 0.36 0.32 0.05
160 700 370 | 0.15 1.3 700 300 | 0.15 1.3 = = = = 700 530 | 0.36 0.32 0.05
55 2,400| 1,600 | 1 2.2 1,500 600 | 1 1.8 1,500| 600 | 0.8 0.15 2,400 2400 | 048 | 04 0.2
80 1,900| 1,250 | 0.9 2.2 1,500 600 | 0.9 1.8 1,600| 600 | 0.8 0.15 1,900| 1,900 | 0.48 0.4 0.15
R8 90 | 0.5°| 1,600| 1,050 | 0.75 2.2 1,500 600 | 0.75 1.8 1,600| 600 | 0.7 0.1 1,600| 1,600 | 048 04 0.1
105 1,400 900 | 0.55 2 1,400 570 | 0.55 1.7 1,400| 570 | 0.5 0.07 1,400| 1,400 | 048 04 0.07
120 1,000 650 | 04 2 1,000 420 | 04 1.7 1,000| 420 | 04 0.05 1,000| 1,000 | 0.48 04 0.05
70 1,900| 1,600 | 1.2 3.6 1,200 500 | 1.2 1.8 1,200| 500 | 0.8 0.15 1,900| 2,400 | 0.6 0.5 0.2
90 1,600| 1,200 | 1.1 3.6 1,200 500 | 1.1 1.8 1,200| 500 | 0.8 0.156 1,600| 1,900 | 0.6 0.5 0.15
RO |110(0.5°| 1,300( 1,000 | 0.9 35 1,200 500 | 0.9 1.8 1,200| 500 | 0.8 0.1 1,300| 1,600 | 0.6 0.5 0.1
130 1,100, 850 | 0.7 34 1,100 | 450 | 0.7 1.8 1,100| 450 | 0.7 0.1 1,100| 1,400 | 0.6 05 0.07
150 760 600 | 05 3.3 760 320 | 05 1.8 760| 320 | 05 0.07 760 950 | 0.6 0.5 0.05
1. ERROREHUEFIERFIZERTYT, REOMIEHFICEHE THHEZLTTEWL, 1. The above mentioned conditions according to projection lengths are
2. R0O.5~R25F CIIBHERETCOE T TF v v I ULTEREHEUMIEHTT, intended as general guidelines for reference only. Adjustments should be
3. . FIVFERIMOEVSDEHEAT I, made based on actual milling conditions.
4. TEQIRNEE £ R/ RICIATIEAT S, 2. For 0.5R-2.5R, the machining conditions are based on chucking the tool up

5. EEMMIEITS
6. CAMPH#RAITI—

B, PIOBEEZEALTIC.ApOREESZICTHERATEL,
FEDRBADUCLREERETH_ET LNRELEERMIAEIREE RV ET,

7. A—FEBEHERI EE T B A PN IREEZER SN ZBEICE. MEEEEMATIERAT IV,
8. HERARWBALAEL LTI ShBIBEICIE REEE T TEATEL,
9. PHX-PC-DBTI4. PANFRZBRICTARZHL RS EFHEL. UIHIRMGHEHELTTEL,

/2R
AA
Pt

ap

HID#EL
IE

R—IWIRINWEEAOHEIE. SOTRAIURIL
EUBULTHI DY EANRICETIEIVERLISZWNED,
e EFIIO2EICHT CTEBRMITEEICEST
UTBOREE LT ENERET,

In case using ball nose endmills, it is highly recommended to use
rough and finish on the same contour to improve the quality of ribs.

© o0 N o

to the base of the neck.

. Highly rigid machines and tool holders should be used.

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

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

. For the PHX-PC-DBT, please set the cutting condition by using the table
on Page 4 to calculate the overhang length.
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U JE&LTHEN Lib fiute miling mmam A
*ﬁﬁu*z /ﬁ Siotting %%—2‘_ 7t W '\ o Contour line finish cutting
HoREHATERAL CENA1, STAVAX, HPM38, SKD6]
42 ~55HRC
se | &Te | SEEE | zoss | JOHCON | smsx | osoms | GRS | swmEw | soms | BRCTD
D g2 (min") (mm/min) ap ae (min™") (mm/min) ap ae (min") (mm/min) ae
2 18,000 720 | 0.02 0.2 18,000 930 | 0.02 0.2 18,000 1,150 | 0.015
6 18,000 720 | 0.02 0.2 18,000 930 | 0.02 0.2 18,000 1,150 | 0.015
08 o1 4 18,000 720 | 0.02 0.2 18,000 930 | 0.02 0.2 18,000 1,160 | 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
5 o1 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
- 03 8 12,000| 1,300 0.05 0.46 12,000 1.620 0.05 0.46 18,000 1,620 0.022
12 12,000| 1,150 | 0.04 0.46 12,000 1,320 | 0.04 0.46 13,000 1,170 | 0.022
6 12,000| 1,300 | 0.08 0.45 12,000 1,760 | 0.08 045 18,000 1,620 | 0.025
5 05 8 12,000/ 1,300 | 0.075 0.45 12,000 1,760 | 0.075 045 18,000 1,620 | 0.025
10 12,000| 1,200 | 0.07 0.45 12,000 1,620 | 0.07 045 15,000 1,350 | 0.025
12 12,000| 1,150 | 0.06 0.45 12,000 1,320 | 0.06 045 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

N —_
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. IR SN, AL S BIE. T— 7 RIFHEDERRRIC LY., BERRE. X EE.

YRARSERRBT T &L,

. EEREE. KR EA IR Lo TEA S BUVISEE. BERE, X REZRULET

TUTIEATE,

BVTHEREXEVE)REIL. TEOHEFEPNIREEZEZLETREREEVET, HBICD
CTRUEEE T CIERATEL,

MIFRICE>TINIBFHEE YD RET IHEE. RROBVAAEEDERE LD 5.
BERRE LX) REEFRULETTF CRELIHERATI,
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5.

6.
7.

8.

9.

. Adjust the speed, feed, and plunge depth in accordance with operating conditions,

including the machining shape, machine rigidity, holder rigidity, and workholding
force.

If the speed and feed rates cannot increase due to equipment performance,
operate by reducing the speed and feed rates at the same ratio.

High cutting speeds and feed rates can cause cutter wear or reduce
machining precision. Therefore, operate by reducing the feed rate as
needed.

Depending on the shape to be machined, if the end mill chatters during
machining, it can bite into the shape. Therefore, operate by reducing the
speed and feed rates at the same ratio.

For precise, detailed machining, use a dedicated machine that operates
quietly.

Operate by keeping the runout at the tip of the end mill below 0.005mm.

To perform finish machining with a high level of efficiency, keep the speed
and feed rates below 2 times.

To finish a flat surface, operate at a speed range with a minimal amount
of equipment vibration, making sure that the feed rate does not cause the
equipment to wobble.

To finish machine a curved surface using the corner radius of the tool,
operate by changing the machining pitch.

10.Set the inclined cut angle approximately between 0.3° and 0.5°
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WORK SIZE 117x100%X50mm
PX30 40HRC
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1

Work Material Machine Main spindle Maximum RPM

= IRE wETR | REHLE FO %E’é %?; Tadx Gagx| S | o—5uh TS| o
Brasees process Tool Length | Remnants (Sn;g-.e'd) (mg}/g[\jln) (né.;n) (a.-gn;)f Holder Coolant Lr\g\.:gti Cutting Time
1 | SEAHSARSHRRD | SIWERESF | 50 | 01 |5300|2200| 1~8 | 84 |HEEBMLY ) TPIL— ) 477 | 00209
2 I e et FloxAa | 80 | 01 |6000|6000| 05 | 4 | EEESTLY| TFIOT 1574 | 00247
3 | Fre@mmsummmmo |\ PHXLNOBT| 30 | 01 |go00|4500| 05 | 15 | BEEOWLY | T7I0- 1568 | 008:11
4 | TREHEESHERRNT ! | |oos| | ! - | o3 ! ! 696 | 0:01:33
5 | TvEHRARSHESRMELT | PHXLNDST ) 55 | o |gooo|1650| 02 | - |MEEOKLS | TPIO— 3475 | 02108
G || LI ! ! ! ! ! - | o018 ! ! 1482 | 00859
7 | e : T O A e ' ' 1.187| 00107
B | TSRS L esE ! ! ! ! ! - ! ! ! 869 | 0:05:16
B | ' ¢ ' ' ! - ! ' ! 3164 | 01911
10 | ErCEBSmOBUMT | PHXLNDBT 16 | 0 [15000/1.200| 015 | 0.15 | BEBOMLY | TPI0— 0066 | 01853

~—#IUINTIEE 01:29:09
Total operation time
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Please be on the lookout for the seventh round of the OSG Phoenix Series
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&Safe use of cutting tools

@Use safety cover, safety glasses and safety @Stop cutting operation immediately if you hear
shoes during operation. any strange cutting sounds.

@Do not touch cutting edges with bare hands.  @Do not modify tools.

@Do not touch cutting chips with bare hands. Chips @Please use correct tools for the operation.Check
will be hot after cutting. dimensions to ensure proper selection.

\__@Stop cutting when the tool becomes dull. J

QHBICOVTIE, BICHR -HRET->THUVETOT, FEE<FHZOT
BRAFEERTIERPHIET,

@ Tool specifications subject to change without notice.
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