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Phoenix Long Neck Ball Nose
End Mills are Launched
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[iEPhoenix Series’has been deve oped with the following objective in mind:
[OHIEIDITIOId fanufactlrers realize further cost reductions and

lhie

ILENEETIVETYRIMES ULIIZINE tNeir ex

WORK SIZE 200%x100%x100mm

wenlx Series

DH31S

I B GRS =00 ]
=ZDRITT !

[W—=ILLAT7DR] #%EI#E :DH31S 47HRC AR  BESRERBHANEYY=VIEYy T#y,7:BT50 BEEEH : 6,000min-

Tool layout Work Material Machine: Japanese high precision machining center with contour control ~ Main spindle Maximum RPM
= HIWE @pRIA Ll el BE | Bm oamsoakr  onws | m el ]
Process Milling process Tool Length | Remnants (Srr;iene"d) (mg;/ergin) (rgr[r’]) (argrrg’)f Holder Lr\gwgﬁ] Time
MEMBIDEUSERRBONL | pHoogRO325532.05 ——
. H =—UVIFvvY .09
! ey (POARIID) | SDMTOST308SRGM XPR040 | 56 | 08 | 89520001 1 118 Miling Chuck | 1928 |0:09:51
Initial contour roughing of solid material (trochoidal miling)
PHCO9R0325532-3S S—UVHFrwy .
2 4 SDMTO9T308SR-GM XxP2040 | 86 | 03 | 8952000 1 16 Millng Chuck | 196701011
PHCO9R032S832-3S =—UVIFvvY 10
3 + SDMTO9T308SR-GM XP2040 66 0.3 895 | 2,000 1 16 Miling Chuck 15.11 |0:10:02
PHCO9R0325832-3S S—UYIFvyY .08
4 l SDMTO9T308SR-GM XP2040 66 0.3 895 | 2,000 1 16 Milling Chuck 11.27 |0:08:36
EFRRDAHFFIRITINT N
5 (RO FAIT) St 57 | 005 |1440 | 1080| 04 | 17 | BEEDIILY |1g408 54320
Detail refining of contour roughing (trochoidal milling)
HIDE LB E SRR I T P , N
6 (BFEDEEHE) X RCosT 623 | 005 |2035| 960 | 025 | 12 | MEEOMILY | 58313552
Contour roughing of remaining areas (load feed control) )
EEEEERIL . :
7 (BEZDEEHE) ! 623 | 003 |2035| 960| O 035 | MTEDMLY | 3975|4812
Linear milling of flat surfaces (load feed control)
HID % LB E SR m O I T _PC. P )
8 (BEEDEEHE) iy Al 44 | 005 |2300| 870| 015 | 08 | MEBOMILY | 438712016
Contour roughing of remaining areas (load feed control)
HIb5% UBRE S #RFTEO 1T _PC. e 2
9 (BFmEDEEHE) HGite 48 | 005 |3500| 560 | 006 | 04 | MEEDMLY | g07|0:1647
Contour roughing of remaining areas (load feed control)
EeRtEomT PHX-PC-DBT - BEEEHNILY .04
10 C'?ntour finishing R4X1° X63.3 633 0 4300 | 1,100 | 024 Shrink ﬂt/h::ulder 101.87 |2:04:25
TEBEEHRLE LFMI(TU71) - BEFEHRILY 03
11 Lineac; finishing of flat surfaces (area 1) ' 633 0 4,300 | 1,100 024 Shrink ﬂt’h\older 2.37 |0:03:15
HESEERLEFNT(TU72) - BEEDHIRILY 0o
12 L'\neal:; finishing of flat surfaces (area 2) l 633 0 4.300 1.100 024 Sr’;ink f\'t’h:JIder 57.66 | 1:02:24
FEERERD 7% LAt E(FINT - .
13 (BE%DEEH) ! 633 | O |4300|1100| 024 | 028 | MIBDMLY | g9 05513
Finishing of remaining corner areas (load feed control)
TEESESRE ETMNT PHX-PC-DFR BEEHRILY .10
14 Contourﬂm’:hmg'; planar corner areas ®8XR2X1° X63.3 633 0 1.800 400 012 2 SI:Finkﬂt/h\older 445 |0:12:18
TESBTLEFINT - BEEEHRILY 05
15 Fin'\sh'\n:é of planar areas ' 633 0 1.800 400 2 Shrink ﬂt,h\older 2.23 |0:05:54
DL UBRER#RIT LI INT PHX-PC-DBT REEDHRILY 47
16 Cgtour finiﬁing’?fﬁi{maining aureas R3X1° X62.3 623 0 4.700 750 018 018 ghrink f\'t’h:JIder 31.3710:47:26
BOFEUBES KL LIFMNT PHX-PC-DBT FEFEHRILS o7 719
17 Contour fini:hing’?f remaining areas R2X%1° X40 44 0 3.200 560 012 012 ShTink ﬁt’h;lder 3543 |1:11:35
IBBRED & LAt ETAIT ‘ :
18 (BFE®DREHE) ! 44 | 0 |3200| 560| 012 | 018 | MEEDMLY | 560311408
Finishing of remaining corner areas (load feed control)
EEiR Bt EFMT BEEEHNILY .34
19 P?ﬂa\ gontour finishing ' 44 0 3200 560 012 012 Shrink ﬂt/h\older 14.37 |0:34:52
BHEDE UM ETIT e - )
20 (BFEDEEHE) REX e DBT 48 | 0 |3500| 250| 006 | 009 | MEEDMLY | 457705141
Finishing of remaining corner areas (load feed control)

~—% U TR

Total operation time

17:28:20
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Deep Feeder Bull Nose Serles!

PERRINA T4—H5—T V) —Z(PHX-CRT) ® 3 RITTARHAARIC. F4—FT4—F—HK—ILYU—ZD
Thermolysis ZIR& 752 1 @D T/ —Z T, CUDHULEVSHOMTOHEIMINTIC. KDEHEREERUET!

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—TF T4—45—T)L/—ZXTU—X[F£0.03mm,
TA—TT4—5—T)/ =XV U—=ZEI\A T1—5—T)L/—ZX(PHX-CRT) lF. BRREEICHU T, ELDFTTFEL,
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 M%tl& The Thermolysis Effects are::
PHX-DBT

BAIASILFryalck
DYINADRLED. ZD5
BEEhELESIET, tIH|
B2EHTLHDOYPIL TEHE
WHHEIR CEDTED LKLY,

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.

MASKAR—ILIV R

Standard Three Flute En|

3;’1'775*735?1*&(3 A Three-Dimensional Negative Form is---

OFIDERIFUINIRZR e B DTeHICTLVAZERL L. SHEIER
[CHT TRl ZERcEDTch. T<LEZEFILTLS,.
@YbLL<TFOiEEZm LT B VHIRZERLRSMHLZ

B

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 (REHABTHLEE) Effect based on helix angle (comparison of cut length)

[ AUN DM Degree of helix | L518)

Bl —HtHAHH0.2mm(t=0.2) DIZFEDIFTEDRUNICKDUIDLFDAA—Y s« RALRER

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

dy
=dy

S0
S0

=02 [\ 02 N/
DLETHIRTHHRIETY, EEROIMTLEFELEDFT,
The above is strictly a conceptual analysis. Result may vary based on milling condition.

PHIREGDEIUIZE. U)D K FOFREIFEDSIEVDL 1D <FDORZIRD
ZHBHETRASHRNDEDD.

Under identical cutting conditions, even though the sizes of the cutting chips are the same,

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

L

TA—TIT4—F =T/ —XI1J)—-X
T BEENIEGZILKIEE. OCUDZ
OEUcEBELERMILIT BR0%EE
LT f 47 Sra A

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

F4—=TIT14—59=TI/—X
:JU —Z'II\ SEﬁEEmEO
REVWINTICHEULE !

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

-IZ#ERIR PHX-DFR

Standard shape

-OVIRy IR PHX-LN-DFR
Long neck shape

RV IRAR PHX-PC-DFR

Pencil neck shape




B Phoenix Y U—XTEiEE. FEMIT !

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

#%HEI#E : DACS5 53HRC Ak  EESRERIHEMEY =V ItEysy

e EERE - 12,000min”!

ZIEE SO #z2120mm L/D=15D
DACS55 53HRC

2 W

F#517 :BT40

Work Material Machine: Japanese high precision machining center with contour control ~ Main spindle Maximum RPM
o & . | EEE | XD | #AE | ®A[ YIHIZERE | 1
o MINE @RISR ReLE EON | mm | mm |game gpme] ALy ) | IR
Process Milling process Tool Length | Rermnants (ST)I:;j) (mge/en;m) (négq) grem;)f Holder Lr\g‘::g,ti Timo
ERFEFIOMI(~OI~ RINII) PHX-PC-DFR 16 | =—UvsFrus
(0~-—50mm) s 53 0.03 | 2300 | 1,380 | 0.35 ’ ST UIYTvY 186.4 | 2:26:13
Contour roughing (trochoidal milling) $8XR2X1° x50 .1 Milling Chuck
ERRFEIWOMI(~OI4 RINI) — s
PHX-PC-DFR 16 | =—UYIFvvy -08:
2 (—50~—80mm) . 81 0.03 | 1,500 900 | 0.25 o 150.3 | 3:08:23
Contour roughing (trochoidal milling) ®8xR2X1°x63.3 .1 Milling Chuck
ERfMLEFMT S HF oy
3 (O~—79.9mm) } 81 | 0 1,800 | 1,080 | 04 - |SpZaTeyT | 398 | 03313
Contour finishing
FERBOMI(~OI4 RNI) PHX-PC-DFR 16 | =—UvHFpe
4 (—80~—90mm) 1 91 0.03 | 1,600 600 | 0.15 : S-UYIFvYT | goe | 22503
Contour roughing (trochoidal milling) $8XR2x1"x63.3 0.1 Milling Chuck
FR#RmBOMI(~OI RiNI) — s
PHX-PC-DFR 16 | =—UYIFvvy -50:
5 —90~—-100mm . 101 0.03 | 1,200 480 | 0.15 ot 75.9 | 250:59
Cuntctfr roughing (trocho\da\)ming) #8XR2X1°X63.3 0.1 Milling Chuck
ERfpMtETMT S (11 2
6 (~80~—-99 9mm) ! 101 | 0 |1500| 900 | 03 - |SaZaTeyT | 151 01318
Contour finishing
FERBOMI(~OI4 RNTI) Sy F oy
7 T 100~—115mm) saxAI R X B0 | 121 | 003 | 1200 | 480 | 01 | (8 (STEIFvYT) 975 |21539
Contour roughing (trochoidal milling) . : =
ERfRmBO NI (~Od RI) — s
PHX-PC-DFR 16 | Z—UVIFryy 08:
8 (—=115~—130mm) ) 131 0.03 | 1,200 480 | 0.1 ot 67.4 | 2:08:36
Contour roughing (trochoidal milling) #8XR2X1"x120.6 0.1 Milling Chuck
ERRMELETNT S {1 [T
9 (~100~—130mm) ' 131 | 0 [1320| 600 | 03 - |EREYaTeyT| 69 |0n34s
Contour finishing ElNe
HESMEERPL LM PHX-PC-DBT E—UVIFrvo .08
10 Sem\-ﬂzishing of linear flat surface R4X%1° X120.6 131 002 | 1.320 200 | 005 1.15 Milling Chuck 1.6 | 0:08:48
ERfRft EFMT Ty
n (O~—130mm) ! 131 | -0038 | 1,320 | 450 | 02 - |ERU¥IFeuT | 1639 | 407:37
Contour finishing €
THESEERE EFINT _ E—UVIFrvo 0"
12 F\'nishilr::g of linear flat surfaces ' 131 -0.01 1.320 200 0.1 Milling Chuck 1.2 | 00611
2T =ARI—3VHK Mistcoolant used in all processes

cEhAEEEBLTVNEE, BAMICHLT ¥1F2

o ((

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

REICLTHIET,

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

~—#%)UINTESE 20:37:48
Total operation time



Doubling the feed rate while using the same RPM!

.ev Limit Overdrive JII > vzsr #-rn—r51

FyTI—LHBREVHE MM L EOTETI(E. HKHEIFICL > TEEDZEDEED 120% ~300%T

Phoenix su—xs&bB@Esroi

B EEZOFE X, EDFIETHEER !

MIDARETY, RWMELIHIERUANTEDEEZENDTDCETERRBELRERZMIITEE D,

KCAMICK O CTHEATEBEVENHDET,

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

on the material.

F 7t vhE

(FREXD HRERINT)
Roughing at maximum
efficiency

AZARER
(ftEIF @EEDINT)
. Finishing at normal

.| feedrate

E<EINBERR (F7&y M) 3.
E<LH>THERLIMTZ!

Maximize efficiency by utilizing
higher feed rates during rough

milling (offset areas) !

J—Esﬁl Milling Examples

Atttx SHEER

ﬁf\]-‘ 80°/0UP

Bittx tHfisEE

3% Result may vary based on CAM capability.

#{]3400/0UP

ﬁﬂy b %EPH:J:U:’JHI about 180%UP ﬁﬂl b %ﬁ:kljﬂul about 340%UP
Company A Casting die Roughing and semi-finishing Company B Injection mold Roughing and finishing
EAIS PHX-PC-DBT R3X 2" X33.6 EMI8 PHX-LN-DFR 610X R2X70
Tool Tool
WHEIAE HRHEIE
Work Material SKD61 (38HRC) Work Material S50C (94HRB)
SIEIERE ; i SIEIEE ; -
Miling Speed 150m/min (8,000min'") Niiling Speed 78m/min (2,500min")
FARERZBED o4 min (O.1mmy/ S egan
Eggg Noniiear wnt;réxjrfs -400mm/min (Q.Tmm/1) o ﬁ&%ﬁ&ﬁﬁr wege| 1-500mm/min (0.2mm/t)
7 71w MIHIER i XD
Offset Cutting Are:s 4,300mm/min (0.18mm/t) Feed + Tty NI
Ty MIE i
} Qp=0.4mm Offeet Cutting Are:s 5,200mm/min (0.7mm/t)
YBARE :
i @B Pf=0.3mm (#3837 Pf=1.2mm (F7tv N PhARE _
Befoz contour milling Offset cutting areas Deptt:':o(f‘Cut dp=0.2mm  de=3mm
REHULE — REHUE _
pmjectiongliength 35mm (L/D=5.8) Projectiongiength 70mm (L/D=7)
BRI I7Jo— BRI AGEMELIERE]
Coolant Air Blow Coolant Water Soluble
BRIt IRV ZVIRILY (FEEFHRILSY) (BTE0) Rt IRV ZVIwRILY CRAERILSY) (BT40)
Machine Vertical Machining Center (Shrink fit holder) Machine Vertical Machining Center (General-purpose holder)

UM RAA L



PHX-PC(RXYYIL2YT) YV—-ADRETLHULRSIRER

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

NV IRARIC KD v T, REHURESELTHET DI BDKRTI,
TERERZAVCREHURETZEH L. UHIREDSEICLTTEL,

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.

(sl mEEHUES + TENR =L/D EEHUES X & = AMU— My v oiEDREHULES
tep tep:

Overhang Mill Diameter Overhang percentage Overhang of the straight shank conversion

#1) PHX-PC-DBT R3 X 2° X 62.3 T. REH LK & % 65mm TMI % L 2354 (FHEFS) Ex.) PHX-PC-DBT R3 X 2° X 62.3, milling with an overhang of 65mm

TR (R URE:65mm) + (TEIE: ¢6)= 10.83D = #11D Taxn5[11D 0D 2°| DEE(63.8%) %k

Step1 Overhang Mill Diameter About Approximately Confirm the percentage from the below table “11D and 2°"(63.8%)
TPl (2=HURE:65mm) X (818:63.8%)=41.47mm = ZbL—byv U IBETcREHURS 45mm OEIRGZSECR
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.

RYVRYIEESTEILKD T REHULES 65mm TH. R FU— by v o0 45mm iBH0IEIRaTEIZ e nimsk. B8 DY FEER wsrzv.

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.

) ERBTEEGTOBIMEEEL ZBATYT, ERICEATIHRILY, BREOBIMICL > THEEZLTTEL,
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

BAIEA 75}

Effective
Draft Angle

& 3D 4D 5D 6D 7D 8D 9D | 10D | 11D | 12D | 13D | 14D | 15D | 16D

20D

L
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%

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. 22 UTORIMOTFNY (A XIFEAT SV, 2°28A3 YA XICEAL T, IMTICHU TEREEREL TF L,

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

REHLEHFRSLOTH. —FHEVDOREVEBIIEELELA,

RV > B d =) = .

S InEy 84755 A—LATREHLEZZEATMIFTEXT.

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.

E 66mm

— - 54mm .

= ¥ PHX-PC-DBT (R3X 1.5° X43.2) z@\\icehtt EF T7E

— Semi-finishing process using PHX-PC-DBT (R3X 1.5° X43.2)

= = . - e | —RBIE SAZEe
= REHUE EEEE | YHiEE | oms —RWBEDO| VBARES
—= Projection Length Speed Milling Speed Feed ﬁ D =2 Dep;c:‘];f) oot
— (min1) (m/min) (mm/min) Feed per tooth

— mm L/D (mm/t) ap Pf
E 45 7.5 4,300 80 3,600 0.28 0.5 1.3
E_ 54 9 2,670 50 3,240 0.4 0.34 1
:; 66 11 1,660 30 2,590 0.52 0.23 1



2 PROENIX 2 v—-30881% L0 Rl 3101

G,Ex To maximize performance of the Phoenix Series
- 2 T .
W RREFOHER | {5]] PHXDFR 010X RREBATHETSEE
How to calculate cutting conditions H v Calculating the PHX-DFR ¢ 10XxR2 with a calculator
. Ex. I
IR TS B B - | &
TORERES LEFIEL! :
When you calculate the cutting : ERTR PHX-DFR ¢ 10X R2
conditions, it is much more convenient : Tool
if you use the following equations! L pMERE . .
¢ Miling Speed 39.25m/min (1,250min")
D OEDEE 1,500mm/min (0.4mm/t)
[EtE] ; Feed :
n = EIEGEE (min™)

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

Vc = HHI5EE (m/min) :
. oo | 12BOMIN'X3.14% 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)
T :1,500mm/min-=+ 3% <+ 1,250min’!
— . . 7 3
fZ —_— Vf —Z N Z=numberof flutes fz=0.4mm/t

T ARTI\A M EYITA—RICBER FEL ARTI\A M EYIT—RIETESRTEL,

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

BAZTINCRDR®FE (um) s

" : 15“ PHX-DBT R5 X 100 Pf h' 0.3mm %
The value of cusp height (um) 8 ESTHETRESY
: EX. Caloulating the PHX-DBT R5X 100 with a calculator

(58] :
‘ Pf|®
h=HZT/\A b (um) . h=R—-Ar/R2—|—
g 2
2 3
Pf : ’
—R_ 2| — ; 03+2
h=R R o) 3 =0.15
5X5 0.15X0.15
=25 =0.0225
v
25 — 0.0225
: =24.9775
/| | e
s R % HATNARh 24.9775
Tip Radius T Cusp Height(um) =499775
Pf vy
t , y B —499775
= 0.00225um
B Pt LEF G EFIMTIOHAFEDERR (Mmm)
Approximate depth of cut for semi-finishing and finishing
-t EFOvhARERR -t EFOAHEER
Approximate deDthLof cffor semi-finishing R X 8001 3 Approximate cjgpthfcut for finishing R X aDOOG




IIZYVIRX F4=TIT14—5=TI/—X

Phoenix Deep Feeder Bull Nose

PHX-DFR

@ oo BN FEESS
_— Tool Material Micro Grain Carbide
§ 1) @FEMIE ..o, WX Z—/¥—2— h (WXS)
§ { Surface Treatment WX Super Coating
55 @B UNME o, 55° ﬁ%— i]:m a'“ g
g0 Helix Angle A

| @REFEIE + 0.03mm :
Radius Tolerance -
QN BEBE s + 0.01mm

Milling Diameter Tolerance

B :mm  Unit:mm

‘yE—Dé bNIBI,O. SHE XD:CI w rﬂ'flf?% QLE '>'JB§ < VE)JSG Z ﬂzﬁl E:EOE E(ﬁfgﬁ

3090512 6 X R1.5 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 =7+t 4% —1E#%EESR B = Inventory center stock item.

\

——>

©

N

o
-

5
4
3
BEPRILHUR TR
UZELVBFICBELIT L),

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

N

7
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IIZVIR OVIRYIFT4—=TI4—5=TIb/—X

Phoenix Long Neck Deep Feeder Bull Nose

PHX-LN-DFR
@ E o B FEESE
Tool Material Micro Grain Carbide S
O=FMIE WX Z—/5—2— h (WXS) )7b§
Surface Treatment WX Super Coating ‘D;l {§
@R NE 55° %—— g g2 3 Le
Helix Angle | ' _,ZJ I yg
O RIEFEE oo £ 0.03mm £ ;I(
Radius Tolerance -
QI BEFBE s + 0.01mm

Milling Diameter Tolerance

B :mm  Unit:mm

‘yE—Dé bN'EI,O' SHEX :ij-rﬂi% XBTR i %QE EDT%E Dvéﬂ # 392%51 E:EOE Efggﬁ
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 € 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 R2 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> 2 —1Z#%EESR B = Inventory center stock item.
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Phoenix Pencil Neck Deep Feeder Bull Nose

@ E e BHMHTRESS Typel — ‘Lr
- Tool Material Micro Grain Carbide %j el 15
% T @FEALIE .o WX Z—/S—2— k (WXS) % %];ﬁ‘—— — B 4
§ { Surface Treatment WX Super Coating ' —Z—J
. 22
gé @R UNA i, 55° L
ey Helix Angle
7'\“ ORFEE o, + 0.03mm Ib/REE 3| g
©
Radius Tolerance %,, S “ F ]
OV R RE e, 0 ~—0.015mm ! ';—’ZM
Milling Diameter Tolerance 02
L

B :mm  Unit:mm

Vo E D T 2R R | BE | ERE | Va0 vk T TR | S
EDP No. 5 Dc XrX8n X2 L Y D1 d2 L; Ds Z | Type |Stock (Yen)
3097223 2 XR0O5X05°X 60| 3 1.95| 2.25 27.7 6| 3|1 B 13,900
3097224| 0.39° | 2XR05X05°X 25 70| 3 1.95| 2.33 32.6 6| 3|1 B 14,100
3097225| 041° | 2XR05X05°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’ | 2XR0.5X05°X 40 80| 3 1.95| 2.6 47.1 6/ 3|1 B 16,000
3097241| 059° | 2xXR05%X1° X 10 60 | 3 1.95| 2.19 17.8 6/ 3|1 | B 13,200
3097242| 0.73° | 2XR05%X1° X 15 60| 3 1.95| 2.37 22.5 6 3|1 | B 13,500
3097243| 0.8° 2XR0O5X1° X 20 60| 3 1.95| 254 27.1 6| 3 |1 B 13,900
3097244 084° | 2XR05X1° X 25 70| 3 1.95| 2.72 31.8 6|3 |1 B 14,100
3097245| 087° | 2XR05X1° X 30 80| 3 1.95| 2.89 36.5 6|3 |1 B 14,400
3097246 089 | 2XR05X1° X 35 80| 3 1.95| 3.07 41.2 6| 3|1 B 15,700
3097247 0.9° 2XR05X1° X 40 80| 3 1.95| 324 45.8 6/ 3|1 8B 16,000
3097248| 0.91° | 2XR0O5X1° X 45 100 | 3 1.95| 342 50.5 6/ 3|1 B 17,300
3097249| 092° | 2XR05%X1° X 50O 100 | 3 1.95| 359 55.2 6/ 3|1 | B 17,600
3097251 1.37° | 2XR0.5X1.5°X 40 80| 3 1.95| 3.89 44.6 6 3|1 | B 16,000
3097262| 2° 2XR0O5Xx2° X 603|100 | 3 1.95| 6 = 6| 3|2 | B 18,200
3097273 3 2XR0O5Xx3° 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 B 13,600
3097341 066° | 3XR08x1° X 20 80| 45 29 3.44 25.5 6| 3|1 B 13,600
3097342| 0.73° | 3XR08x1° X 25 80| 45 29 3.62 30.1 6|31 B 13,900
3097343| 0.78° | 3XR08x1° X 30 80| 45 29 3.79 34.8 6|31 B 14,100
3097344 083 | 3XR08x1° X 40 80| 45 29 4.14 44.2 6| 3|1 B 14,400
3097345 0.87° | 3XR08x1° X B0 100 | 45| 29 4.49 53.5 6| 3|1 B 15,800
3097346| 0.89° | 3XR08x1° 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° 3XR0O.8X2° X 465|100 | 45| 29 6 — 6| 3| 2| B 15,700
3097374 3 3XR0O8%x3° X 32.1| 100 | 45| 29 6 — 6| 3|2 | B 15,100
3097421| 028 | 4XR1 X05°X 25 80| 6 3.9 4.23 29 6|3 |1 B 14,100
3097422| 0.31° | 4XR1 XxX05°x 30 80| 6 3.9 4.32 33.9 6/ 3|1 8B 14,300
3097423| 0.34° | 4XR1 X05°X 35 80| 6 3.9 4.41 38.7 6/ 3|1 B 14,400
3097424| 0.368° | 4xXR1 X05°X 40 80| 6 3.9 4.49 43.5 6 3|1 |B 14,500
3097425| 0.38° | 4xXR1 X05°X 45 80| 6 ELe) 4.58 48.4 6 3|1 | B 14,700
3097426| 0.39° | 4XR1 X05°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 42.4 6|3 |1 B 14,500
3097443| 084° | 4xXxR1 X1° X B0 100 | 6 3.9 5.44 51.8 6| 3|1 B 15,900
3097444 1° 4XxR1 X1° X 613|100 | 6 3.9 6 = 6/ 3|2 |B 16,200
3097453| 1.5° 4xR1 X15°X 422| 80| 6 3.9 6 = 6/ 3|2 | B 14,600
3097454| 1.5° 4xR1 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° 4xR1 X2° X 613|120 | 6 ELe) 8 = 8/ 3|2 | B | 21900

3097472 3 4XR1 X3° X 422|100 | 6 3.9 8 = 8| 3| 2| B 19,000 A=y

B=7Et> 2 —{Z#7ESR B = Inventory center stock item.



Type 1 Type2

BWDER BHDER

Effective Effective

Draft Angle Draft Angle
. a

a
p———

(EEPDEA)
Neck Draft HYHREICL > TR, TED &, DEEIFITET S

Angl
" BAPBUET.

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

XEEBAEA (6n°) EEELEHREAR (a°) ERAKRTL
TOWETH EBICERAYVET, (FRHAER (a°)
FHLBVAEICTERE)

% 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®))

BRECA
Neck Draft
Angle

en’

saliag @soN |Ing

»
b
¥
P4
Y
|
x

LARZS B :mm  Unit:mm
e 2R (R | BE | e | PRI 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° | 6XR1.5X1° X 50 100 | 9 5.9 7.33 51.9 8/ 3|1 |8B 18,800
3097643 1° 6XR165X1° X 623|130 | 9 5.9 8 - 8 3|2 | B | 21300
3097651 1.5° B6XR15X15°X 432|100 | 9 5.9 8 - 8 3|2 | B 18,500
3097653| 1.5° B6XR15%x15°X 814 |130| 9 59 |10 - 10| 3| 2 | B | 27,300
3097661 2° 6XR15x2° X 336|100 | 9 5.9 8 - 8 3|2 B 18,100
3097662 2° 6XR15Xx2° X 623|130| 9 59 |10 - 10| 3 | 2 | B | 25900
3097826| 0.4° 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° 10XR2 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° |1I0XR2 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 | 66,800
3098224 | 0.41° |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° |12XxR2 X1° X100 180 |18 |[11.9 |14.76 103.2 16| 3| 1 | B | 61,000
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 X1.5°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
o -

% %E 3 ﬁ;’/ ;]
= — > |
2/ P

2
% z @FFE Bk FRESE L
g-fj Tool Material Micro Grain Carbide '
(%]
7|\“ OFEWIE ... FX O—F 4% Type2
Surface Treatment FX (TiAIN) Coating
BUCNA o o &
onlns 55 B sss———yy
Helix Angle [ N /
ORI EE e, + 0.01lmm 1 e
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 LRSS R 2 8 | IR (VR | BTR| & | WO-0OERaCHIIRAMRCE) " | 3 5 | TR | 7E B | A
EDP No. L 2 Ds D2 D+ 0.5° 1° 2P 3° Z Type | Stock (Yen)
3090002 | 1 XRO0.3 60 2 6 4 095 | 429 | 456 | 5,05 | 5.5 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 = = G 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 == = = = = = & 2 A 42,000
3090026 |16 XR3 130 32 16 — — — — — — 3 2 A 85,600
3090030 (20 XR3 150 | 40 20 = = = = = = 3 2 A 120,000

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

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

_ EEDRMICBEDEVEDT
FiHEleRLET,
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 FRESE
Tool Material Micro Grain Carbide g
7&
OFEWNIE ... WX Z—/S—— k (WXS) ;%u%
Surface Treatment WX Super Coating o % — 115 T Fg%
. [ — | W (f..
Q@ UNA 30° % © r !22 u Al 58
. _ N 2 =
Helix Angle Dc=¢0.8 Dczol L 703‘
OREFTE e, + 0.007mm L Zg
Radius Tolerance 3
.9{.?%%%“.% ................................ 0 ~— 001 mm
Milling Diameter Tolerance
QB TERIFEE s 0~0.1mm

Neck Length Tolerance

B :mm  Unit:mm

W—)UNo. HEXI—FEEXETE SRR Y ﬂﬁb‘?’/f/?ﬁ'@o) R BU-/9RAalCHIDEENR (Le) ™ X ¥ 1 B | R
EDP No. DcXrX £2 L 2 Ds ﬁ?ﬂﬁl(_?%ﬂﬁ) D+ 0° 0.5° 1° z Stock (Yen)
3190800 | 0.8 X RO.1 X 2 50 [ 0.32| 4 8.4 0.75 2 2.16| 232 4 A 86,770
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 | 0.32| 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 R0O2 X 6 50 | 04 4 12.65 0.95 6 6.41| 6.77| 4 A 6,210
3191013 | 1 X RO.2 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 1273|1329 | 4 A 6,210
3191018 | 1 X R0O.3 X 4 50 | 04 4 10.65 0.95 4 429 | 456 | 4 A 5,670
3191019 | 1 X R0.3 X 6 50 |04 4 12.65 0.95 6 6.41| 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 | 1.5 X RO.1 X 12 50 | 0.6 4 17.07 145 | 12 1273|1329 | 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 R0.2 X 6 50 | 0.6 4 11.07 1.45 6 6.41| 6.77| 4 A 6,040
3191508 | 1.5 X R0O.2 X 8 50 | 0.6 4 13.07 1.45 8 853| 896 | 4 A 6,370
3192001 | 2 X RO.1 X 8 50 | 0.8 4 10.48 1.95 8 853| 896 | 4 A 6,370
3192002 | 2 X R0O.1 X 10 50 | 0.8 4 14.35 1.95 | 10 1063|11.13| 4 A 6,370
3192003 | 2 X R0O.1 X 12 50 | 0.8 4 16.35 1.95 | 12 1273|1329 | 4 A 6,370
3192004 | 2 X R0O.1 X 16 50 | 0.8 4 20.35 1.95 | 16 1692|1757 | 4 A 6,370
3192013 | 2 X R0O.3 X 8 50 | 0.8 4 12.35 1.95 8 853| 896 | 4 A 6,370
3192015 | 2 X R0O.3 X 12 50 | 0.8 4 16.35 195 | 12 1273|1329 | 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 R0O5 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 14.35 195 | 10 1063 |11.13| 4 A 6,370
3192022 | 2 X R0O5 X 12 50 | 0.8 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 12731329 | 4 A 6,570

1T — B AT AEEHE (Le) A =1E#7EES A = Standard stock item.

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

KAEMRMICHEDLVNDDIG

FiHELERLET,
iﬁwjﬁ No numerical value means no
L interference with workpiece.
g—%@ﬁﬁﬁ
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Phoenix Deep-Feed Ball Nose End Mill

# %— e g
39
Sl O @ME Bk FEESS
E ’lf Tool Material Micro Grain Carbide L i
z . e s
§? OFRMEMMEE .o FX OA—54>%9 Type2
g,—r‘ Surface Treatment FX (TiAIN) Coating
g Q@B UNE 45° B B ———————— =
%/ Helix Angle . S —-<]
| ORI AE + 0.01mm | i_‘
A Radius Tolerance
O R E e, D=5 0~-—0.015mm L |
Milling Diameter Tolerance D=6 0.01 ~— 0.0056mm
B :mm  Unit:mm
L =L EXER A& IO A RN £E TRZE(TAS
EDP No. 2 Ds z Type Stock (Yen)
3090202 R 05 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 4.5 6 3 1 A 17,000
3090208 R 2 X 70 6 6 & 1 A 17,000
3090210 R 25 X 70 7.5 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.
.‘f‘m»
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Phoenix Long Neck Ball Nose End Mill

2013E3ARFTTE
PHx- LN-DBT Type 1 Available from March 2013.
| 5 <
M ‘%_ é:'j = ‘__F‘______H_:[é —
Q 73
18
ol | 5
LY 5 D, BT RESS L2 38
Tool Material Micro Grain Carbide L { TE
.i%ﬁﬂﬂ ............................................. WXZAX—/N\—1— |k (WXS) Type2 75
Surface Treatment WX Super Coating ,—|—;‘§
@B UNAE 45° ! ) =] i )L§
Helix Angle %— %]:@—- ——fF——-—F 18 B
OREFAE + 0.007mm o) _ﬂJ |
Radius Tolerance £2 -
O REEEE + 0.007mm L
Milling Diameter Tolerance '
B :mm  Unit:mm
W=JbNo. (A=l E TR EXIIR=APV AN - - Y WO -5 BRI BREMR (Le) ! 1 BB | s
EDP No. L 2 Ds D1 05° 1° 1.5° 2° 25° 3° Stock (Yen)
3195004 |[RO5 X 4 |50 |0.75| 4 | 095 | 851 426 | 45 474 496| 5.18| 539| B 3,480
3195006 |[RO5 X 6 |60 |0.75| 4 |095 | 713 | 6.39| 6.72| 703| 7.32| 795| 788| B 3,740
3195008 |[RO5 X 8 | BO|0.75| 4 |095 | 6.12 | 85 892| 928| 962 9.98|10.36| B 3,740
3195010 |[RO5 X10 |50 |0.75| 4 | 095 | 535 |1061 |11.09|11.51|11.92|12.37|12.85| B 3,740
3195012 |[RO5 X12 |50 |0.75| 4 |095 | 476 |1271 |13.25|13.71|14.12|14.49|14.83| B 3,740
3195014 |RO5 X14 |50 | 0.75| 4 |095 | 43 14.81 | 154 159 [16.34|16.73|17.82| B 4410
3195016 |RO5 X16 |50 |0.75| 4 | 095 | 39 16.9 17541 18.07| 1854|1953 |20.31 B 5,160
3195106 |RO.75Xx 6 |50 | 1.12| 4 145 | 643 | 6.37 | 6.7 7 728 754| 7.82| B 3,560
3195108 |[RO.75x 8 |60 |1.12| 4 | 145 | 546 | 849 | 889| 9.25| 958| 993|10.3 B 3,740
3195110 |RO.75X 10 |50 |1.12| 4 145 | 475 [10.6 11.07[11.48|11.88(12.32|12.79| B 4,070
3195112 |RO.75x 12 | B0 | 1.12| 4 145 | 4.19 |12.7 13.23|13.69| 14.09|14.46| 14.8 B 4,410
3195116 |RO.75 X 16 |50 | 1.12| 4 145 | 34 16.89 |17.52|18.05|18.51|18.93| 19.31 B 4,410
3195206 |R1 X 6 |50 |15 4 195 | 662 | 6.35| 665| 694| 721| 746| 773 B 3,480
3195208 |R1 X 8 |50 | 1.5 4 1.95 | 471 846 | 885| 92 952 9.85|10.21 B 3,740
3195210 |R1 X10 | 50 | 1.5 4 195 | 404 1057 (11.03(11.43|11.82|12.24|12.7 B 3,740
3195212 | R1 X12 | 50 | 1.5 4 1.95 | 355 (1267 |13.19|13.64|14.12|14.63| 15.19| B 3,740
3195214 | R1 X114 |50 | 1.5 4 195 | 3.16 |14.77 |15.34|15.86| 16.42|17.02|1767| B 3,740
3195216 |R1 X16 | 50 | 1.5 4 1.95 | 284 [16.86 |17.48| 18.08| 18.72|19.41 — B 3,740
3195218 | R1 X18 | 60 | 1.5 4 1.95 | 259 (18.94 |19.62|20.29|21.02|21.8 — B 3,740
3195220 [R1 X20 [ 60 | 1.5 4 1.95 | 237 |121.03 |21.76 | 2251 |23.18 — — B 3,740
3195222 |R1 x22 [ 60|15 4 1.95 | 2.19 |123.13 |23.89 | 245 |25.03 — — B 5,160
3195312 |[R15 X12 |60 |225| 4 |[285 | 204 |12.61 |13.1 13.57|14.08 — — B 4,330
3195316 |[R1.5 X16 |60 |[225| 4 |285 | 1.59 |16.77 17.38|17.01 — — — B 5,090
3195320 |[R1.5 X20 |60 |225| 4 |285 | 1.3 |20.92 |21.65 = — — — B 4,920
3195325 |R1.5 X25 |60 |225| 4 | 285 | 1.06 |26.1 — — — — — B 4,920
3195416 | R2 X16 | 60 | 3 4 | 3.85 — — — — — — — B 5,090
3195420 | R2 Xx20 | 60 | 3 4 | 3.85 — — — — — — — B 5,090
3195425 | R2 xXx25 | 60 | 3 4 | 3.85 = = = - = = - B 5,090
3195520 |R3 X20 | 70 | 45 6 5.85 — — — — — — — B 6,360
3195530 | R3 X30 | 70 | 45 6 5.85 — — — — — — — B 6,520

¥1: = RERAASH T AEETPE (Le) B =#F#7EEM B = Standard stock item.
The effective Neck length (Le) depends on the Inclined Angle (a) of workpiece

RADRMICHEDLVDDIE

FiHELERLET,
iﬁﬁﬁ 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 |
@M o B FEEAS = o ‘
Tool Material Micro Grain Carbide %7 +€ =T g 3
OFEWIE ... WX X—/¥—— K (WXS) 1 R/JL
Surface Treatment WX Super Coating 7 00
@hLhA 450 L
Helix Angle Type2
ORIFEE oo, + 0.01lmm _ %l
Radius Tolerance % S = S
TS @SMEFFRE 0 ~— 0.015mm F‘/ JA:E' =
:;1 | Milling Diameter Tolerance . 2o {
4 L
g
g;‘ Bi{i7 :mm  Unit:mm
3 Y—)UNo. BEHEEA R-LEEXERT—/\$AXETR AR | R | BB |TSUrUET0RREEE | iR | IR |72 B | RS
%n*\‘ EDP No. a RX8nXxg2 2 D de La Ds Type | Stock (Yen)
Z | 3095125 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
J) 3095142| 068 | RO5 X 1° X 8 60| 1.5 0.95 1.17 17.7 6 1 A | 11,800
| 3095143| 0.75° | ROB5 X 1° X 10 60| 1.5 0.95 1.24 19.6 6 1 A | 11,800
A 3095144 | 0.79° | ROB5 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° | RO.5 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 S816 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° | RO.5 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.76X 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.756X 1° X 21 60| 2.25 1.45 2.1 28.9 6 1 A | 12,100
3095216| 0.9° RO.75x 1° X 30 70| 2.25 1.45 241 37.4 6 1 A | 13,000
3095223 | 0.38° | R1 X 05" X 20 60| 3 1.95 2.24 27.7 6 1 A | 12,100
3095241 | 0.62° | Rl X1 X 10 60| 3 1.95 2.19 17.8 6 1 A | 11,800
3095242 | 0.76° | R1 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° | RI1 X1 X 30 80| 3 1.85 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 | RI1 X1 X B0 100| 3 1.95 S155) 565.2 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 | 15400
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 X 1° X 40 80| 45 2.9 4.13 44.2 6 1 A | 15,400
3095345| 0.88° | R1.,56 X 1° X 5O 100| 4.5 2.9 448 53.5 6 1 A | 16,700
3095346| 0.9° R15 X 1° X 60 100| 4.5 2.9 4.83 62.9 6 1 A | 17,000
3095356 | 1.5° R15 X 1.5° X 608 |100| 45 2.9 6 — 6 2 A | 17,100
3095365 | 2° R15 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 SiS) 4.23 29 6 1 A | 14,800
3095441 | 0.76° | R2 X1 X 30 80| 6 Sic) 4.73 83 6 1 A | 15,000
3095442 | 0.82° | R2 X1 X 40 80| 6 SIS 5.08 42.4 6 1 A | 15400 #=~x-Y~

A =1Z#7ES A = Standard stock item.
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Type 1 Type2

BWDER BN DA

Effective Effective

Draft Angle D[aﬂ Angle
. a

a
p———

(HEBIERR)
Neck Draft MERIREBICE > TR, TEFh&G, AEBHITFHET S

Angl
" e BAFBYET.

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

XEIBAEA (6n°) EEELEHIEAR (a°) ERAKREL
TOETH. ERICEEEY XY, (BRHBEA (a°) I
FHELEVAEICTERE)

% 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

BRECA
Neck Draft
Angle

én

Draft Angle( a°)) j,;g
g
78
- 72
LAREY B4 :mm_ Unit:mm 4§
Y—J)UNo. BEiEERA R-LFEXEHT—I\FEXETR AR | R | BB |TSUrUET0RIREEE | ViR | R IR |12 BB | FRE(A% 5'_).02
EDP No. a 2 D1 da Le Ds Type | Stock (Yen) | %
3095443 | 0.86° | R2 X1 X B0 100| 6 3.9 543 51.8 6 1 A | 16,700 R
3095444 | 1° R2 X1° X 613 |100| 6 3.9 6 — 6 2 A | 17,100 | 2
3095445| 0.92° | R2 X1 X 80 120| 6 SiS) 6.48 83.5 8 1 A | 20,900 }:Bm
3095453 | 1.5° R2 X 1.5 X 422 80| 6 SIS 6 — 6 2 A | 15,400 J]
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 A
3095472 | 3° R2 X3 X 422 |100| 6 3.9 8 — 8 2 A | 18,200
3095541| 0.76° | R25 X 1° X 35 100| 7.5 4.9 5.86 39.7 8 1 A | 18,700
3095542 | 0.84° | R25 X 1° X BO 100| 7.5 4.9 6.38 53.7 8 1 A | 19,200
3095543 0.89° | R25 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| 75 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 | 0.77° | R3 X1 X 40 100| 9 59 6.98 42.6 8 1 A | 20,300
3095642 | 0.82° | R3 X1 X B0 100| 9 59 7.33 51.9 8 1 A | 20,600
3095643 1° R3 X1° X 623 |130| 9 59 8 — 8 2 A | 22,900
3095644 | 0.9° R3 X1 X 90 130| 9 59 8.72 93.1 10 1 A | 27,000
3095651 | 1.5° R3 X 1.5° X 432 |100| 9 5.9 8 — 8 2 A | 20,400
3095653| 1.5° R3 X 15" X 814 |130| 9 59 10 — 10 2 A | 26,500
3095661 | 2° R3 X2° X 336 |100| 9 5.8 8 — 8 2 A | 20,100
3095662 | 2° R3 X2 X 623 |130| 9 5.8 10 — 10 2 A | 25,900
3095841| 0.77° | R4 X1 X BO 12012 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| 0.88° | R4 X 1° X 90 15012 7.9 10.62 93.4 12 1 A | 34,800
3095844 | 1° R4 X 1° X 120.6 |180|12 7.9 12 — 12 2 A | 39,500
3095851 | 1.5° R4 X 15" X 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 X1° X 643 |120|15 9.9 12 — 12 2 A | 36,400
3096042| 0.83° | R5 X1 X 80 160|15 9.9 12.16 88 16 1 A | 53,400
3096043 | 0.87° | R5 X 1° X 100 160| 15 9.9 12.86 106.7 16 1 A | 54,000
3096044 | 0.89° | R5 X 1° X 120 180| 15 9.9 13.56 1254 16 1 A | 58,400
3096045| 0.91° | R5 X 1° X 140 200|15 9.9 14.26 144.1 16 1 A | 63,100
3096046 | 0.92° | R5 X 1° X 160 220|115 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 1.5° X 121.6 |180|15 9.9 16 — 16 2 A | 58,400
3096061 | 2° R5 X2 X 356 |120|15 SIS 12 — 12 2 A | 35,600
3096064 | 2° R5 X2 X 929 |160|15 9.9 16 — 16 2 A | 53,800
3096241| 0.73° | R6 X1 X 60 120|118 11.9 13.36 65.8 16 1 A | 51,300
3096242| 0.85° | R6 X 1° X 100 180|18 11.9 14.76 103.2 16 1 A | 64,200
3096243 1° R6 X 1° X 122.6 |180|18 11.9 16 — 16 2 A | 65,000
3096244 | 091° | R6 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 =1Z#7%EH A = 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.

WHEI

WORK MATERIAL

1REI# BEERTTENDRM ~38HRC

Free-machining materials Cutting conditions for high efficiency roughing

BUABEE tiRIDRHE 38 ~53HRC

High toughness mold materials Cutting conditions for semi-roughing

(UUDIMFIZ)

Vibration control conditions

L EFMIsM4 ~55HRC

Machining conditions for finishing

(UUDIMFEIZ)

Vibration control conditions

SAEH - TUN\— R

HARDENED STEELS - PREHARDENED STI

EELS

SKT4- SKD61 - NAKBO - HPM1 - DH** DH#*#*- DAC55 SKT4 - SKD61 - NAKSO - HPM 1 - DH*
) | HEES = Ny BJAZRE (mm) = . EAZRE (mm) = %h3 AR E (mm) :
5’;?0’:‘ r %‘;l’ :ﬂﬁ@ﬁ ESIE,EE&%E ’iFDEE’%E DEPTH OF CUT @siﬁf &FDEE’%E DEPTH OF CUT @SE,EE’?E ﬁFDEE’%E DEPTH OF CUT 11(#]::;%
L/D (g frge (min™") (mm/min) ap de (min™") (mm/min) ap de (min™") (mm/min) ap de CLEARANCE
10 16,000 900 0.03 0.14 | 16,000 900 0.03 0.14 16,000 900 0.04 0.14 0.05
15 8,000 450 0.03 0.14 8,000 450 0.02 0.14 8,000 450 0.04 0.14 0.05
1 |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 3,600 400 0.06 04 0.05
35 3,500 400 0.07 0.2 3,500 400 0.04 0.2 3,600 400 0.06 04 0.03
40 3,500 300 0.07 0.2 3,600 300 0.04 0.2 3,600 300 0.06 04 0.03
45 3,500 200 0.07 0.2 3,500 200 0.03 0.2 3,500 200 0.06 04 0.03
50 3,600 150 0.06 0.1 3,500 150 0.03 0.1 3,600 200 0.06 04 0.03
60 3,500 150 0.05 0.1 3,500 150 0.03 0.1 3,600 200 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 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
3 |=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 05 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
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 1,160 0.11 0.7 5,500 1,350 0.12 0.7 0.07
4 |m1 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 0.5 2,700 600 0.08 0.5 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 0.5 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 |RI 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
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




BN=S £

=Y I ) 3 P
U ERERTDRI ~3BHRC | oo AEBORH 36 BOHRC (EEUITAE ~O5HRC
Free-machining materials Cutting conditions for high efficiency roughing (TUDIMEISRE) (TUDIMEISRE)
?&ﬁuﬁ Vibration control conditions Vibration control conditions
WORK MATERIAL Eﬁgﬁm . le \_ Fyﬁm
HARDENED STEELS - PREHARDENED STEELS
SKT4- SKD61 - NAKBO - HPM1 - DH#* DH%3% - DACE5 SKT4 - SKDB1 - NAKSO - HPM1 - DH**
i, | AR > N3 EAZRE (mm) = %h3 EAZRE (mm) = s BNAZRE (mm)
7;15 r %“Ew’ ?”2%;?13’1 @siﬁéf &FDEE’%E DEPTH OF CUT ESE,EE’?E ﬁFDEE’%E DEPTH OF CUT @SEE’EE ’iFDEE’%E DEPTH OF CUT ﬁéﬁ;{
L/D (g hrge (min™) (mm/min) ap de (min™") (mm/min) ap ae (min™) (mm/min) ap de 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
s |mo 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 1,500 700 0.15 1.3 1,500 550 0.18 1.6 0.03
100 1,200 650 0.15 1.3 1,200 650 0.15 1.3 1,200 500 0.18 1.6 0.03
120 1,000 550 0.1 1.3 1,000 550 0.1 1.3 1,000 450 0.18 1.6 0.03
35 3,800 | 2,100 05 25 2,400 | 1,000 0.3 1.6 3,800 | 1,500 0.2 24 0.1
50 3,100 1,950 04 2.4 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 2.4 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 3,200 | 1,500 0.24 3.2 0.15
60 2,500 | 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 28 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 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 05 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 8.5 0.1
130 1,100 | 1,300 0.31 3.8 1,100 450 0.3 1.6 1,700 900 0.42 55 0.07
150 760 870 0.25 34 760 350 0.23 1.6 760 600 042 55 0.05

1. é—.éﬂ@%%ﬂibﬁzu%ﬁuaﬁffn KEOMIEHICEDbETHMELTT
(A%
LR, RV REIMOSVEDESFERATE,
. TEORNEEZ R/IBICIZATIERAT L,
. CIEIRF SHEEIM B LA2HD T REEODEVHDERELTT I, BE
I770-%HRBLET,
5. %?!ﬁnur&ﬁ5i%éti\aewmﬁ’&ﬁmﬂ?’L:‘apwﬁfﬁ’&iﬁ%cc.:‘\fﬁﬁﬁ
T2,
6. CAMPHBA TI—FBORBADBLIHEEZETHET LURELE
EXUMIP R BYE T,
7. A-FHEYEIARIEBTIEAPMIBELERSINZHEICIE. BERE
EEMATIEATIWL,
8. HRMEMNAABEL LTMIShZHEICIE. XYREETFTFCIEATEL,
9. PHX-PC-DFR(4. PANKZBRICTEREHLRIEEEL. YIBIRHEHRTELT
T&u,

« D

‘ de

HWN

1.

aBbwN

(2]

7.

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.

18



19

TERENRNEHEZEHLTHEDTT. ZOMOMECDEXL TS, Ztt HPOIEFiiER] 2SR TS L,

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

WREI

WORK MATERIAL

tREIM BRERRAMDSRY ~38HRC

Free-machining materials Cutting conaitions for high eficiency roughing

BUAEEET HRARD&AE 38 ~53HRC

High toughness mold materials Cutting conditions for semi-roughing

(DU DM

Vibration control conditions

ENIRME ~53HRC

Cutting conditions for slotting

(UUDIMFEIZ)

Vibration control conditions

fEEFMI#E ~55HRC

Machining conditions for finishing

(UUbMHIZRS)

Vibration control conditions

AEH - TUN\— R

HARDENED STEELS - PREHARDENED STEELS

SKT4- SKD61 - NAKBO - HPM1 - DH#* DHi##- DACE5 SKT4- SKD61 - NAKBO - HPM1 - DH#* SKT4- SKDB1 - NAKBO - HPM1 - DH**
| | REEH | @a D3 PHARE (mm) = D3 PHARSE (mm) = D3 PARSE (mm) = s EAZRE (mm) )
R %gb %{éﬁf ES%‘E%? ﬁFDEEEbE DEPTH OF CUT ES§2§§ leDEEJEbE DEPTH OF CUT Esﬁéfgg %FDE%E DEPTH OF CUT @SEE%E linEﬁg DEPTH OF CUT 11(#':&;%
L/D C]mngﬁ‘rg\é min™) | (mm/min) ap Pf (min™") | (mm/min) ap Pf (min™) | (mm/min) ap Pf (min™) | (mm/min) ap Pf CLEARANCE
6 18,000/ 1,000 | 0.05 0.16 [18000| 900 | 0.05 | 0.16 |18,000, 280 | 0.007| 0.03 |18000| 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 .| 8000/ 420 | 0.03 0.16 | 8000 | 420 | 0.03 | 0.16 - - - - 8,000 500 | 0.083 | 0.03 | 0.03
ROS 20 03 6,000f 300 | 0.02 0.12 | 6000 | 300 | 0.02 | 0.12 = = = = 6,000 380 | 0.03 | 0.03 | 0.03
25 6,000f 130 | 0.02 0.08 | 6,000 130 | 0.02 | 0.08 - - - - 6,000 350 | 0.03 | 0.03 | 0.03
30 6,000 90 | 0.01 0.05 | 6,000 90 | 0.01 0.05 = = = = 6,000 250 | 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 | 0.02 | 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 7,800f 820 | 0.14 04 7800| 780 | 0.14 | 04 7,800| 450 | 0.07 0.05 7,800 980 | 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 = = = = 4700, 450 | 0.06 | 0.05 | 0.05
R1 30| 0.3°| 3500/ 400 | 0.1 0.3 3,600 | 400 | 0.1 0.3 - - - - 3600 450 | 0.06 | 0.05 | 0.05
35 3,600/ 400 | 0.07 0.3 3500 | 400 | 007 | 0.3 = = = = 3500 450 | 0.06 | 0.05 | 0.03
40 3,600 300 | 0.07 0.25 | 36500 | 300 | 0.07 | 0.25 - - - - 3500 450 | 0.06 | 0.05 | 0.03
45 3,600 200 | 0.07 0.2 3500 | 200 | 0.07 | 0.2 = = = = 3500| 450 | 0.06 | 0.05 | 0.03
50 3,600 150 | 0.06 0.1 3,600 150 | 0.06 | 0.1 - - - - 3,600 450 | 0.06 | 0.05 | 0.03
60 3,600/ 150 | 0.05 0.1 3,500 150 | 0.05 | 0.1 = = = = 3,600 450 | 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 7,500| 1,400 | 0.09 | 0.08 | 0.07
EiE 25 a5 4,800/ 750 | 0.19 0.5 4600| 700 | 0.19 | 05 4,600| 320 | 0.04 0.05 | 4800, 900 | 0.09 | 0.08 | 0.05
30 4,000/ 630 | 0.16 04 3400 | 500 | 0.16 | 04 3,400| 240 | 0.02 0.03 3,800 720 | 0.09 | 0.08 | 0.03
40 2,800/ 440 | 0.13 04 2600 | 400 | 0.13 | 04 = = = = 2,600 500 | 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 2200 | 300 | 007 | 04 = = = = 2,200 400 | 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| 1,550 | 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 5,600 450 | 0.05 0.07 5500| 1,350 | 0.12 | 0.1 0.07
o 30 05 5,000| 1,050 | 0.2 0.6 4500| 800 | 0.2 0.6 4,500| 350 | 0.03 0.05 4500 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 3,600 900 | 0.12 | 0.1 0.05
40 3,000 630 | 0.12 0.5 3000| 550 | 0.12 | 0.5 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 = = = = 2,700 680 | 0.12 | 0.1 0.03
50 2,600 520 | 0.1 04 2,600 | 450 | 0.1 04 - - - - 2500 630 | 0.12 | 0.1 0.03
60 2,100 430 | 0.08 04 2,700 | 400 | 008 | 04 = = = = 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| 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 4800| 950 | 03 0.8 4,800| 700 | 0.12 0.07 6,100| 1,900 | 0.15 1.2 0.1
R25 | 256 |0.5°| 5,100( 1,300 | 0.25 0.8 4800| 900 | 025 | 08 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 5,100| 1,600 | 0.15 1.2 0.07
35 4,400| 1,100 | 0.14 0.6 4400| 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
24 6,400| 1,900 | 0.43 1.2 4,000 | 1,200 | 0.3 1 4,000| 900 | 0.3 0.1 6,500| 1,450 | 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|1580 | 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 2600| 700 | 0.15 | 0.8 2,600 400 | 0.1 0.03 2,600 980 | 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 2,100 800 | 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 - - - - 1,700 650 | 0.18 | 0.16 | 0.03
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= J ~ b = 3 ]
ﬁﬁm Eﬁ%iﬁﬂib%ﬁ ~ 38HRC H?n%:ﬁf %\Jﬂalﬁf Ec%t?niﬁnm%gcr sesmgn}jgﬁﬂg ﬁapng:c%wﬁ\ons gssl\jt?g 1%/\£Hi§5£§ﬁns fotsf?mgwﬁgc
Free-machining materils Cutting conditions for high eficiency roughing (DU bIMHIs%1E) (TUDIMEISRE) (UUbIMFIEE)
el Vibration control conditions Vibration control conditions Vibration control conditions
WORK MATERIAL HEW - TUN\— RV
HARDENED STEELS - PREHARDENED STEELS
SKT4 - SKD61 - NAKBO - HPM1 - DH* DH#*- DAC55 SKT4- SKD61 - NAKBO - HPM1 - DH* SKT4 - SKD61 - NAKBO - HPM1 - DH#*
5 _ s AREE _ N AR _ . A ] AR
. [t s omw PRRCIT |meas somw FRACD |measwomw RRCOD |measmoms JORIE |
L/D Hiﬁ;:é:”rﬂjé i) | mo/min) | ap Pf | min) | owmin | ap Pt | min) | mwmin | ap Pt | min) | owmin | 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| 2,400 | 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 3,800| 1,900 | 0.24 0.21 0.1
48 3,200| 1,500 | 0.28 1.2 3,000 | 1,100 | 0.25 1.2 3,000 900 | 0.25 0.1 3,200| 1,600 | 0.24 0.21 0.07
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 2400| 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 2,200| 1,350 | 0.3 0.27 0.07
R5 80| 0.5°| 1,500f 800 | 0.24 1.6 1,500 600 | 0.2 115 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 1,060 500 | 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 | 0.4 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 04 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 | 0.48 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 | 048 04 0.05
70 1,900| 1,500 | 1.2 3.6 1,200 500 1.2 1.8 1,200| 500 | 0.8 0.15 1,900 | 2,400 | 0.6 0.5 0.2
90 1,500| 1,200 | 1.1 3.6 1,200 500 1.1 1.8 1,200| 500 | 0.8 0.15 1,600| 1,900 | 0.6 0.5 0.15
RO |110|0.5°| 1,300( 1,000 | 0.9 3.5 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. ERROREHLEFIEGFIZERTYT, REOMIEHFICEHE THEHEZLTTEWL, 1. The above mentioned conditions according to projection lengths are
2.R0O.5~R25F CIIBHERETCOE T TF v v J ULTEREHUMIEHTT, intended as general guidelines for reference only. Adjustments should be
3. . FIVFEEIMOEVSDEEAT I, made based on actual milling conditions.
4. TEOIRNEE &/ RICIATIEAT S, 2. For 0.5R-2.5R, the machining conditions are based on chucking the tool up

5. EEMMIEIT>HEE, PIOBEZEALTIC.ApDREEZSEICTHERAT I,

6. CAMPHEIATI—FBORBAG L (IRRERET ST LWRELLREYMIATTREE LY £ T,
7. A—FEBENHIERI EE T 5 A PN IEEEZER SN Z5EICIE. MEEEEMATIERAT I,
8. HERARWBAKAEL LTI ShBI5EICIE REEE T TIEATEL,

9. PHX-PC-DBTI4. PANFRZBRICTARZHU RS EEHE L. UIRIRMGHEHELTTREL,

Z |
A
Pf

dp

R—IVIRNINWEEAOHRIE. SOTAIURIL
EHBUTH Ay ZNRICBTBEINVELIS VD,
S EFIIO2EICHT TESRMITEEICEST
UTBOREE LT ENHRET,

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.

HID#EL
IE

© 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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é‘g. 'CRE ﬂ]ﬁu%ﬁﬁﬁﬁ Recommended Milling Conditions
=2 U ZEBIEN Lib fiute milling = Lo
53 SRR L)
éh 5 o /% Slotting %%—jjt W I~ contour offset CHRBLT T T S
=9 1M
w7/ WORK MATERIAL
32 CENA1. STAVAX, HPM38. SKD61
g 42 ~55HRC
(%]
se | | wre | EEEE | zome | PRACION | mwes | sose | PRATHOT) | mmes | sose | RO
o8 % (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
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
5 05 8 12,000| 1,300 | 0.075 0.45 12,000 1,760 | 0.075 0.45 18,000 1,620 0.025
10 12,000| 1,200 | 0.07 045 12,000 1,620 | 0.07 0.45 15,000 1,350 0.025
12 12,000| 1,150 | 0.06 0.45 12,000 1,320 | 0.06 0.45 13,000 1,170 0.025
3 0.3 12 8,000| 1,200 | 0.046 0.7 8,000 1,400 | 0.046 0.7 13,000 1,170 0.022
1. IR, BB, RV FBI. 7— 7 RBFDE0OEBRRICEKY . BEEE, XV RE. 1. Adjust the speed, feed, and plunge depth in accordance with operating conditions,
PPARX AT, including the machining shape, machine rigidity, holder rigidity, and workholding
2. EEREE, X REDSBIRMEREICL>TEN S EVISEI. BERE. XEEZRULLET force.

21

N

9.

If the speed and feed rates cannot increase due to equipment performance,

I‘f—(j—,f\im—Fi" ‘0‘ . N operate by reducing the speed and feed rates at the same ratio.
3. BUVIHIRERE VR RER TEOEFEPMIBELEZETREREAYET, HEICE 3. Highhcutting speeds a_l_nhd fefed rates can l;:ausg cutter r\1rve«;=1r %r reduce
CTEVEEEZTFTCIERATEW, machining precision. erefore, operate by reducing the feed rate as
4. IR E>TMIRICE EUDRET BHAE. HROBVAB L EORRE LS H needed.
. A 1+ s g jalipied - m 4. Depending on the shape to be machined, if the end mill chatters during
lilﬁmiigtﬁ’)EE%HLLh$TTCfTaﬁ§ﬁL5ﬁﬁﬁTéL‘o machining, it can bite into the shape. Therefore, operate by reducing the
5. W BN IEERECEN-ERAMIEECHERAT IV, speed and feed rates at the same ratio.
6. MMIEHITEXEDIRN%0.005mm LU TFICHZTIHERATEL, 5. For precise, detailed machining, use a dedicated machine that operates
7. HLTHTORREMTEET S WS, HERE. R REE2 £ LBCRBTAL, 6 qolgg’:lgté by keeping the runout at the tip of the end mill below 0.005mm
. FEE LT 25 EWROREID D OREE CERAL. RUREICLIEROTLA : . Pl : h i : :
8 . aeial 7. To perform finish machining with a high level of efficiency, keep the speed
BISEVELIITMITELY, ) . . ) and feed rates below 2 times.
9 TEO—F¥EHFCHAMROLALEFMNIZITIHEEE. MIEYF(HXTNI I eE 8.To finish a flat surface, operate at a speed range with a minimal amount
BUE) 2T A TCSHERTEL, of equipment vibration, making sure that the feed rate does not cause the
10. AR R HAREIL. 0.3° ~ 0.5° EBRICHEELTT &, 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°



WORK SIZE

#HI#E : PX30 40HRC LA : SEMIHE #5117 HSK AB354( T HSMEEH : 18,000min?

117x100x50mm
PX30 40HRC

Work Material Machine Main spindle Maximum RPM

= IRE wETR | REHLE FO %E’é %@; Tadx gk S | o—5uh TS| o
Biskees process Tool Length | Remnants (Sn;g-.e;) (mg}/g[\jln) (né.;n) (a.-gn;)f Holder Coolant Lr\g\_:gti Cutting Time
1| SEAHSEARCHRRD | SIWERESE | 50 | 01 |5300|2200| 1~8 | 84 | EEEBMLY) TPIH— ) 477 | 00209
2 | R FloxAa | 80 | 01 |6000|6000| 05 | 4 | EEESTLY| TTIOT 1574 | 00247
3 | FreEmRSHERRmRO |\ PHXLMEBT) 50 | 01 |so00|4500| 05 | 15 |EEBOWLY | T7I0- 1568 | 008:11
e e S LR ! I | o008 | | ! - | o3 ! ! 696 | 0:01:33
5 | TredEmSHERMELS | PHXLNDBT| 50 | o |go00|1650| 02 | - |#BEBOKLY) IPI0- 3475 | 021:03
G | P e ! ! ! ! } - | o018 ! ! 1482 | 0:08:59
7 | : oy e |- ' 1| 1187|0007
g | TR el ! ! ! ! ! - ! ! 869 | 0:05:16
e e ' 4 ' ! ! : | ! 3164 | 01917
10 | ErCEBSmOBLMLT |\ PHXLNDBT 16 | 0 |15000/1.200| 015 | 0.15 | REEOHLY | TPI0— 0066 | 01853

~—#IUINTIERE 01:29:09
Total operation time

G

22
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Please be on the lookout for the seventh round of the OSG Phoenix Series

To be continued = «

Yo Y=V A=2aZ5—-Y3v
& A-T ==~/
* #

T442-8543 FHIEE)|HAE 5 F3-22 B(0533)82-1111  FAX(0533)82-1131

RERE

T143-0025 FREEPAAREEIA3-25-4 B (03)5709-4501 FAX(03)5709-4515
hERE SR

T465-0058 ZHEMARX HE#M1-9 2&(052)703-6131 FAX(052)703-7775
PR E

T550-0013 ABRTTEX #HHT2-18-2 2 (06)6538-3880 FAX(06)6538-3879
il & @(022)390-9701 & K =(046)296-1380 F[@ L 2(086)241-0411
B 1 (024)991-7485 & [E o (054)283-6651 E 2(087)868-4003
# B ©(025)286-9503 & # 2(053)461-1121 J5 B =(082)507-1227
+ H #(0268)28-7381 £ )il &(0533)92-1501 A M #(092)504-1211
# Fh ©(0266)58-0152 % 3 & (0566)77-2366 JtAM 2 (093)435-3655
M £ o(0270)40-5855 #EHE &(052)703-6131 HE A 2(096)386-5120
FEE (028)651-2720 I B 7(058)259-6055 REBGSTZ (03)5709-4501
NEF B(042)645-5406 % R ©(076)268-0830 hifGSTZ (052)703-6131
JII O &(048)294-3951 & # 2(077)553-2012 MEEBGST & (06)6538-3880
% W ©(029)354-7017 kX PR &(06)6747-7041

® & 2&(03)5709-4501 BY & =(078)927-8212

(TEOHHNHETERE ) S SARCE
0120-41-5981
9:00~12:00,/13:00~17:00 =B H #f&<

[352=7-v37FAX]0533-82-1134 hp-info@osg.co.jp

i ) BWEA=IRHIY
OSG E-mail {R5ER gnﬁ’é%%ﬁéiﬁ&ﬁﬁwbi%

ASZEOE https://www.osg.co.jp/support/club/index.php

T OSG

Fals (= £t N[

/N m2 BB I
OILE#FHTA¥E WIBTABMRIHZDT. QOEFST BRIRBNRELS BEICEAERIELT
THN—RELH 2 REHEFFALTT I, TEL,

@INAEFEF TEIHSHEVT AL, OTEICEFEMABNTTE,

O FRREFETEIHSENT T, OMNIEICTENTEERET>TTAL,
\.I,E\U)U]ﬂ“*ﬁ%<@af:5f§ﬁE"—FJJ:L/'(TSL\o /

&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. /

QHBIIOVTE, BICHR -HRET->THUVETOT, FEELEFHZOT
BRAFEZERTIERPHIET,

@ Tool specifications subject to change without notice.

O0SG CORPORATION

3-22 Honnogahara, Toyokawa, Aichi 442-8543 Japan
Tel. +81-533-82-1118 Fax. +81-533-82-1136
E-mail:cs-info@osg.co.jp

0SG RIEE

HAFBHRAROEMEGE - EREZU X T, % All rights reserved. © OSG CORPORATION.2012
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