New Phoenix anti-chatter roughing end mill cutter

PSF « PSFL

Volume 1




KEY FEATURES: PHOENIX PSF

o 90° shoulder cutter

pB 4 corners inserts




PHOENIX PSF

Insert form

« Four-corner type: Positive square type insert.

- Compact size insert for low depth of cut.

« The sharpness of the three-dimensional breaker insert enable
low-resistance milling.

Optimal for milling with compact machining center

Superior performance for short cutting depths (@p = 3mm or less)

« Long tool life
« High efficiency

Multiple corners for high cost performance

+ Using 4 corners - maximum cutting depth 5mm
« Using 2 corners - maximum cutting depth 8mm

Insert variations to accommodate a wide range of
work materials - from general steel to
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Milling | Indexables
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PSF SS

Milling | Indexables

Type 1
= Shoulder cutter with coolant holes Type 2
= 4 corners inserts
= Cylindrical type
= 25-40mm
=D h &
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7803003 PSFO9R040S532-55

Accessories & spare parts

@25~40 7808110 FS30573 (Torx 8) 7808205 T8-D (Torx 8)




PSF BORE

Milling | Indexables

= Shoulder cutter with coolant holes

= 4 corners inserts

= Bore type
= 50-80mm
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Accessories & spare parts
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@50 ~ 80 7808110 FS30573 (Torx 8) 7808205 T8-D (Torx 8)
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Cutting Conditions

CUTTING CONDITIONS

Milling | Indexables | Cutting conditions

PSF

4 corner shoulder cutter

Work Material

Mild Steel-Carbon Steel
(SS400-S10C)

Carbon Steel-Alloy Steel
(S50C-SCM440)

Die Steel
(SKD11-SKD61)

Stainless Steel (coolant)
(SUS304-5US420)

Stainless Steel (Dry)
(SUS304-SUS420)

CastIron
(FC250)

Ductile Cast Iron
(FCD400;

Alluminium Alloy

Heat Resistant Alloy (Wet)
(Inconel 718)

Titanium Alloy (Wet)
(Ti-6AI1-4V)

Pre-hardened Steel
(NAK80)
Steel for Die Casting
(DAC55-DH31)

Hardened Steel
(SKD11)

Tensile Strength / Hardness

~180HB

~280HB

~280HB

~250HB

~250HB

~350N/mm?

~800N/mm?

~13%Si

40~43HRC

43~48HRC

50~55HRC

Milling Speed
Vc (ngilni\)in)

180 (100~ 250)
180 (100 ~ 250)
150 (80 ~ 200)
80 (60~ 120)
150 (80~ 200)
180 (100~ 350)
180 (100~270)
300 (200~ 1.500)
35 (25~60)
40 (30~120)
90 (40~ 150)
70 (40 ~ 120)

50 (40 ~90)

Feed per Tooth
fz (mm/t)

0,12 (0,05 ~0,2)

0,12(0,05~0,2)

0,1(0,05~0,18)

0,1(0,05~0,18)

0,1(0,05~0,18)

0,12(0,05~0,2)

0,12(0,05~0,2)

0,15 (0,1 ~ 0,25)

0,1(0,05~0,15)

0,1(0,05~0,18)

0,1(0,08~0,2)

0,08 (0,06 ~0,15)

0,06 (0,05 ~0,1)

Depth of Cut
ap (mm)

0,5

0,5

Grade
XP3035

XP2040

XP3035
XP2040

XP3035
XP2040

XP2040

XC5035

XC1015

XC1015

CKO010

XC5040

XC5040

XP2040

XP2040

XP2040




CUTTING DATA

Anticorrosion equipment (duplex stainless steel) milling

(m) Milling Length
2

Tool PSFO9R0255525-3S (@25x3) Competitor

1 1,5

I —

Still Running!

Insert Grade SDKT0O9T308SR-GL (XC5040) Coated carbide insert

Work Material Duplex Stainless Steel

Cutting Speed 80m/min (800min™)

Feed 300mm/min (0,Tmm/t)

Depth of Cut ap=2mm de=15mm

Coolant Water-Soluble Competitor -

Machine Vertical Machining Center

The competitor's product became chipped early on, making it difficult to mill.
However, the PSF (XC5040) could mill in a stable manner,
resulting in a long tool life.

Semi-conductor equipment parts (SUS304) milling

After 10 meters of milling

Tool PSFO9R050M22-6 (@50x6) Competitor 2
Average relief wear VB :0.073mm

Insert Grade SDKTO09T308SR-GL (XP2040) Coated carbide insert

Work Material SUS304

Cutting Speed 160m/min (1.000min™")

Feed 1.200mm/min (0,2mm/t)

Depth of Cut ap=2mm de=30mm

Coolant Air Blow

Machine Vertical Machining Center

After milling 10 meters, the competitor's product became chipped, without
being able to continue milling. The PSF exhibited normal (slight) wear, was able
to continue milling, with durability increased by 50%.

Superior milling surface roughness

Tool PSFO9R050M22-6 (@50x6) Competitor

I ra(um)
M R

Milling | Indexables

Insert Grade SDKT09T308SR-GL (XP2040)

Work Material SUS304

Cutting Speed 150m/min (955min™)

Feed 570mm/min (0,Tmm/t)
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Depth of Cut ap=2mm de=32mm

Coolant Water-soluble

Machine Horizontal Machining Center Competitor A Competitor B

Cutting Data



KEY FEATURES: PHOENIX PSFL

o 90° shoulder cutter

pA) 4 corners roughing end mill

9 Straight shank type




PHOENIX PSFL

Special body design prevents vibration

+ Unequal lead alignment

Second and third rows Third and fourth rows

B1=p2=B3

» Unequal spacing teeth

« The anti-vibration feature of the special body « High productivity milling with 1.5 times efficiency
design enables the suppression of chattering

Milling | Indexables

(cm3/min) Chip emission

(N) 11.200 WPSFL
M Competitor 200 250 300 L 400

8.400

5.800

Cutting Resistance

2.800

1,5 times!

Competitor

Time (s)

Features

PSFL12R063M27-4-100

Tool (@63x4)

Tool PSFLO9R050M27-4-78 (@50x4) Competitor

Work Material

Work Material Ti-6Al-4V

150m/min (758min™')

Cutting Speed 60m/min (382min™) Cutting Speed 180m/min (910min™")

Feed 230mm/min (0,15mm/t) Feed 910mm/min (0,25mm/t) 606mm/min (0,2mm/t)

Depth of Cut ap=78mm de=10mm Depth of Cut ap=60mm ade=7mm

Coolant Water-Soluble (Internal) Coolant Air Blow

Machine Horizontal Machining Center Machine Horizontal Machining Center




PSFL SS

Milling | Indexables

= Shoulder long edge end mill with coolant holes
= 4 corners roughing end mill

= Straight shank type

= 32-40mm

7803700 PSFLO9R0325532-2-36 SD*T09
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Accessories & spare parts
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SD*T09..832 ~ 40 7808110 FS30573 (Torx 8) 7808205 T8-D (Torx 8)




PSFL BORE

Milling | Indexables

L1

clobbBb] |

Shoulder long edge end mill with coolant holes
= 4 corners roughing end mill

= Bore type

= 50-100 mm

= D & < =

. . No. of inserts Total No. of Applicable q
EDP Designation z D per flute T L1 L D3 D2 a b i~ Price
7803702 PSFLO9R050M22-4-50 4 50 7 28 50 75 485 22 104 63 SD*T09
7803703 PSFLO9R050M22-4-78 4 50 1 44 78 100 485 22 104 63 SD*T09
7803704 PSFLO9R050M27-4-50 4 50 7 28 50 75 485 27 124 7 SD*T09
7803705 PSFLO9R050M27-4-78 4 50 1 44 78 100 485 27 124 7 SD*T09
7803706 PSFL12R063M27-4-60 4 63 6 24 60 8 605 27 124 7 SD*T12
7803707 PSFL12R063M27-4-100 4 63 10 40 100 125 605 27 124 7 SD*T12
7803708 PSFL12R080M32-5-70 5 80 7 35 70 95 773 32 144 8 SD*T12
7803709 PSFL12R080M32-5-110 5 80 1 55 110 143 773 32 144 8 SD*T12
7803710% PSFL12R100M32-6-120 6 100 12 72 120 153 97 32 164 9 SD*T12
wv
9
e
©
X
[9)
xe]
£
o
£
=
* Special order item "
)
. 9]
Accessories & spare parts 5
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Applicable cutter @ Clamping screw Coolant cap bolt Wrench
SD*T09...850 7808110 FS30573 (Torx 8) 7808205 T8-D (Torx 8)
SD*T12..863~100 7808129 FS40511 (Torx 15) 7808208 T8-D (Torx 15)
?50 7808132 OCB-M20-08
263 7808133 OCB-M24-10
@80, 2100 7808134 OCB-M30-14

11



PHOENIX PSFL

Milling | Indexables
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Economical high durability 4-corner insert

+ The 3-dimensional breaker insert’s sharp cutting edge and large positive
rake angle reduce cutting resistance

Sharp cutting edge geometry

Positive rake angle enables
low-resistance

Tool PSFL12R0O80M32-5-110 Competitor's Roughing
(@80x5) Cutter (@80x5)

Insert Grade SDKT120508SR-GM Coated Carbide Insert
(XP3035) (2-corner Type)

Y=
55400 4 corner

type

Work Material

180m/min (720min™)

Cutting Speed

Feed 400mm/min (0,1Tmm/t) C :
ompetitor 3t

times
Depth of Cut ap=85mm Ae=10mm = E;Fr)r;er the durability !

Water-Soluble (Internal)
Due to grade of insert and anti-vibration feature of the special body design.
1,5 times x 2 times = 3 times the durability

Coolant

Horizontal Machining Center

Machine

Insert variations to accommodate a wide range of
work materials - from general steel to
difficult-to-machine materials

Insert Breaker NM GL GM GR
; Low-resistance machining . - . -
ppiction Heat esstant oy
Difficult-to-machine material

F‘
—




PSF & PSFL INSERTS

Milling | Indexables

= 4 corners inserts
= Suitable for both PSF & PSFL

m-

EDP Designaton Z AxB T a R b 2P Grade Price

dry dry GG GGG dry dry dry
7811076 SDHTO9T308FR-NM 4  9,07x9,07 3,97 15° 08 25 5 CKo10 @®
7811625 SDHT120508FR-NM 4 12,38x12,38 5 15° 08 1.2 5 CKo10 @®
7825073  SDKT09T308SR-GL 4  9,07x9,07 397 15° 08 25 5 XC3030 @
7825074 SDKTO09T308SR-GM 4  9,07x9,07 3,97 15° 0,8 2,5 5 XC3030 @ o O
7825622 SDKT120508SR-GM 4 12,38x12,38 5 15° 08 1.2 5 XC3030 @ o O
7814073  SDKT09T308SR-GL 4 9,07x9,07 397 15° 08 2,5 5 XP3035 @ ® O O O O
7814074 SDKT09T308SR-GM 4  9,07x9,07 3,97 15° 0,8 25 5 XP3035 @ ® O O O O
7814621 SDKT120508SR-GM 4 12,38x12,38 5 15° 08 1.2 5 XP3035 @ ® O O O O
7813073  SDKT09T308SR-GL 4 9,07x9,07 397 15° 08 25 5 XP2040 O O O @ o O
7813074 SDKT09T308SR-GM 4  9,07x9,07 3,97 15° 0,8 2,5 5 XP2040 O O O @ o O
7813623  SDKT120508SR-GL 4 12,38x1238 5 15° 08 1.2 5 XP2040 O O O @ o O
7812075 SDKT09T308SR-GR 4  9,07x9,07 397 15° 08 2,5 5 XC1015 ® @
7812624 SDKT120508SR-GR 4 12,38x1238 5 15° 08 1.2 5 XC1015 ® @
7816073  SDKT09T308SR-GL 4 9,07x9,07 397 15° 08 2,5 5 XC5040 O O]
7816620 SDKT120508SR-GL 4 12,38x1238 5 15° 08 1.2 5 XC5040 O O]

Milling | Indexables

45 degrees
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CUTTING CONDITIONS

Milling | Indexables | Cutting conditions

PSFL

90° shoulder cutter
Insert Size
Work Material Tensg:f%tgggsgth / SD-T09... SD-T12...
Milling Speed Feed per Tooth Milling Speed Feed per Tooth
Vc (m/min) fz (mm/t) Ve (m/min) fz (mm/t)
Mild Steel-Carbon Steel ~180HB 160 0,25 160 03
(55400-510C) (100~ 200) 02~0,4) (100~ 200) 02~0,4)
Carbon Steel-Alloy Steel ~280HB 150 0,2 150 0,25
(S50C-SCM440) (100 ~ 200) 015~0,3) (100~ 200) 015~0,3)
Die Steel ST 130 02 130 025
(SKD11-SKD61) (80~ 180) (015~0,3) (80 ~ 180) (015~0,3)
Stainless Steel (Dry) ~250HB 150 0,12 150 015
(SUS304-5US420 (100 ~ 200) (01~0,3) (100 ~ 200) 0,1~0,3)
Stainless Steel (Coolant) ~250HB 80 0,12 80 0,15
(SUS304-5US420) (60 ~ 120) 01~0,3) (60 ~ 120) 01~0,3)
Cast Iron 2 160 0,2 160 0,25
(FC250) SRR (100 ~ 300) (0,2~0,35) (100 ~ 300) 0,2~0,4)
Ductile Cast Iron 2 160 0,2 160 0,2
(FCD400) oo (100 ~ 250) (015~0,3) (100 ~ 250) (0,15~0,35)
- : 300 0,25 300 03
Gt Altegs B (200 ~ 1.000) ©01~0,4) (200~ 1.000) ©01~0,4)
Heat Resistant Alloys (Wet) _ 35 0,15 35 0,18
(Inconel 718) (25 ~60) (0,08~0,3) (25 ~60) 01~0,3)
Titanium Alloy (Wet) _ 40 0,15 40 0,18
(Ti-6Al-4V) (30~ 120) (0,08 ~0,3) (30~ 120) 0,1~0,3)
Pre-hardened Steel 100 0,15 100 0,18
NAKg0) TLEGLLE (40~ 150) 0,08~0,3) (40~ 150) 01~03)
Steel for Die Casting " 60 0,12 60 0,15
(DAC55-DH31) B (40~ 120) (0,05~0,2) (40~ 120) (0,05~0,2)

Ratio of cutting condition by cutting depth to the above
standard condition

7
g
2
o]
x
) Example:
-g Depth of cut Maximum width of Cut Ratio to adjust cutting speed Ratio to adjust feed rate
_; ap (mm) ae (mm) vp fP . SD-T09...
£ 1D 08 0,5 - @50
E ' ' «ap=50mm
0,7D 08 0,6 +550C
0,5D 09 07 insert size SD-T09..., for cutting @32, ap=30,

side milling, for carbon steel (S50C) machining

=0 N % o « 150m/min (Vc) x 1.0 (VP)=150m/min
- 0,2mm/t (fz) x 0,9 (fP)=0,18mm/t
«ae: 0,2 x J50=10mm

0,8~1D 0,2D 1 09

1,1~1,5D 0,1D 1 1

v
-
j
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w
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CUTTING DATA

High productivity side milling of cast plate

Milling time per piece (min

PSFL12R063M27-4-100 5
Tool (@63x4) Competitor

Insert Grade SDKT120508SR-GR (XC1015) Coated carbide insert

Work Material FC300

10 15 20

)

25

Cutting Speed 120m/min (606min™) 110m/min (700min™")

Feed 500mm/min (0,2mm/t) 2.800mm/min (0,133mm/t)

Depth of Cut ap=50mm ae=10mm ap=2mm ade=10mm

Coolant Air Blow

Machine Double column machining center

Conventionally, in order to suppress chatter vibrations caused by an unstable
work clamp, the high feed radius cutter is used with a smaller ap.

With the PSFL's unequal spacing and variable lead design, stable milling with no
chattering can be achieved even at dp=50mm

Trochoid milling in titanium inox

PSFLO9R050M22-4-50 -
Tool (@50x4) Competitor

Insert Grade SDKTO09T308SR-GL (XC5040) Coated carbide insert

Work Material Ti-6Al-4V

Cutting Speed 60 m/min (382 min™)

Milling time (min)
30 40

Feed 152 mm/min (0,1 mm/t)

Depth of Cut ap=50mm ae=10 mm Competitor

Coolant Water-Soluble (Internal)

Machine Vertical Machining Center

The competitor tool encountered chipping after milling for 40 minutes.
The PSFL, on the other hand, had no chipping, normal wear, and can
continue to be used even after 50 minutes of machining.

Long tool life in FC250

Tool PSEL]SFFQ())S;X“;‘)Z%}SO Competitor A Competitor B

Insert Grade SDKT120508SR-GR (XC1015) Coated carbide insert Coated carbide insert

Work Material FC250

Cutting Speed 100 m/min (505 min™')

Feed 505 mm/min (0,25 mm/t)

Depth of Cut ap=100mm de=10mm

Coolant Air Blow

Machine Horizontal Machining Center

Large chattering occurred during processing with the competitor tool, which led
to early chipping. On the other hand, the PSFL's anti-vibration feature allows it to
suppress chattering significantly, which led to minimized chipping and long tool life.

* After 50m of milling

Wear Amount g

Transition of maximum wear width for the outer periphery (including chipping)

03

—o—PSFL

025 |- 4 Competitor A

=t Competitor B

(m)  Milling Length

* After 20m of milling

20

Milling | Indexables

v
(=
L8
;6
=
(<]
v
o
(=
k=]
-
=
v

15



shaping your dreams

OSG EUROPE LOGISTICS
Avenue Lavoisier 1
B-1300 Z.I. Wavre - Nord - Belgium
Tel: +32 10 23 05 07
Fax: +32 1023 05 51
info@osgeurope.com

0SG BELUX
Avenue Lavoisier 1
B-1300 Z.I. Wavre - Nord - Belgium
Tel: 432102305 N
Fax: +32 10 23 05 31
info@osg-belgium.com

OSG FRANCE
Parc Icade, Paris Nord 2
Immeuble “Le Rimbaud”

22 Avenue des Nations
CS66191 - 93420 Villepinte - France
Tel: +33 1499010 10
Fax: +33 1499010 15
sales@osg-france.com

OSG NETHERLANDS
Bedrijfsweg 5 - 3481 MG Harmelen
Tel: +31 348 44 2764
Fax: +31 348 44 2144
info@osg-nl.com

0SG UK
Shelton house, 5 Bentalls
Pipps Hill Ind Est, Basildon Essex SS14 3BY
Tel: +44 845 305 1066
Fax: +44 845 305 1067
sales@osg-uk.com

SLOVAKIA
Branch office of OSG Europe Logistics s.a.
Tel (SK) +421 2 4329 1295
Tel (BE) +32 10 23 05 07
Fax (BE) +32 10 23 05 51
sales-osgsvk@osgeurope.com

07/2018 - All rights reserved. © OSG Europe 2018.

The contents of this catalogue are provided to you for viewing only. They are not
intended for reproduction either in part or in whole in this or other medium. They
cannot be copied, used to create derivation work or used for any reason, by means
without the express, written permission of the copyright owner. If prices are stated,
they are netto unit-prices and any eventual tax(es) have to be added. The company is
not responsible for any printing error in technical, price and/or any other data.

Tool specifications subject to change without notice.

Www.osgeurope.com

OSG POLAND Sp. z.0.0.
ul. Spotdzielcza 57
05-074 Halinéw - Poland
Tel: +22 760 82 71
Fax: +22 760 82 71
0sg@osg-poland.com

0SG GERMANY
Karl-Ehmann-Str. 25
D - 73037 GOppingen - Germany
Tel: +49 7161 6064 - 0
Fax: +49 7161 6064 - 444
info@osg-germany.de

OSG SCANDINAVIA
(For Scandinavian countries)
Langebjergvaenget 16
4000 Roskilde - Denmark
Tel: +45 46 75 65 55
Fax: +45 46 75 67 00
osg@osg-scandinavia.com

SWEDEN
Branch office of OSG SCANDINAVIA
Abrahams Grand 8
295 35 Bromolla - Sweden
Tel: +46 40 41 22 55
Fax: +46 40 41 32 55
0sg@osg-scandinavia.com

OSG IBERICA
Bekolarra 4
E - 01010 Vitoria-Gasteiz - Spain
Tel: +34 945 242 400
Fax: +34 945 228 883
osg.iberica@osg-ib.com

RUSSIA
Butlerova street, 17B, office 5069
117342 Moscow - Russia
Tel: +7 (495) 150 41 54
info@osg-russia.com

OSG TURKEY
Rami Kisla Cad.No:56 Eyiip
Istanbul 34056 - Turkey
Tel+90 212 565 24 00
Fax: +90 212 565 44 00
info@osg-turkey.com

ROMSAN INTERNATIONAL CO. SRL
Reprezentant Exclusiv OSG
23-25, Nerva Traian Street
031044 Bucuresti - Romania
Tel: +40 021 322 07 47
Fax: +40 021 321 56 00
romsan.int@romsan.ro

AUSTRIA
Branch office of OSG GERMANY
Messestrale 11
A-6850 Dornbirn
Tel: +49 7161 6064-0
Fax: + 49 7161 6064-444
info@osg-germany.de

OSG ITALIA
Via Cirenaica n. 52 int. 61/63
| - 10142 Torino - Italy
Tel: 439 0117705211
Fax: +39 0117071402
info@osg-italia.it

Vischer & Bolli AG
Im Schossacher 17
CH-8600 Diibendorf
Schweiz
Tel.: +41 44 802 15 15
Fax: +41 44 802 15 95
info@vb-tools.com

0SG EUROPE LOGISTICS S.A.




