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See the new dramatic effect of
heavy duty milling with zero chattering
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SI-WH-RESF
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“l want to improve efficiency of roughing operation, but:--”
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Loud cutting Vibration and Lacking Unstable clamping
sound chattering horsepower
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Silent Roughing End Mill is suitable for the operation with no vibration and chattering.
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Feature 1: High vibration isolation Feature 2: Low cutting resistance
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Variable-lead of peripheral cutting edge Unequal spacing of end teeth Unequally configured serrations
of the cutting edge
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Data: Better cutting efficiency and much less processing time.
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Size
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Work Material

HHAES : ap=8.6mm

Depth of Cut
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Work Image
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Food Processing Screw
19—0H7) @bHIHv’fF'ﬂ ) O—RX—%fE (%)
Processing time per work minutes Cutting Load
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A variety of products are available according to cutting environment.
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Carbide Silent Roughing End Mill
Phoenix Exchangeable Head
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End Mill Roughing Type
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High Helix Type i1 T
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Low Helix Type
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HSS Silent Roughing End Mill
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Low helix type is recommended for preventing vertical cutting force.

BEmos7T 75 R DYIEIFIHHEL
Low axial cutting force

Side clamping
— L
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Limited exposed-core of clamps Possibility of having deflection of work
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Efficiency &

Image for Selecting Roughing End Mills

HERER(CIT
Emphasis on efficiency
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For roughing

SI-WC-RESF
(Bf®)

PSEL/PSFL

BERBWF 1/ TTARIN (FI=Y9AST4VIIVRIN)
Conventional Carbide Roughing End Mill Phoenix Indexable Roughing End Mill

18 - RIBERITVEEICE -
Emphasis on durability

SI-WH-RESF (/\f &)

WERNAARZ T JI R
Conventional HSS Roughing End Mill
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3@ Check the "cutting sound" on YouTube OSG JAPAN Channel!
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@1"]15'—9 Cutting Data

- Iimgﬁ1ﬁiﬁts ﬂﬂIﬁE$U P\ Ey¥7¢;Ir§=1*/‘E;,E\ Low cutting load enables longer tool life and higher efficiency.

ac = th#t A 7 —716@EMIKERE (3) (min)
‘{I%ol # SI-WH-RESF Cj)m*pielt:i?or Time required for milling 156 parts
7 7 =z 40 80 120 160
Size ®16
WQrk MEaJteriaIM‘ SUS304
] Hl &E E 40m/min 20m/min a
Cutting Speed (800min™) (400min™) gﬁ*is-n .

ompetitor
x b B E 345mm/min 192mm/min
Feed (0.108mm/1) (0.12mm/t)
U B

gzlpthﬁof éﬁt a3 ap=8_6mm @LSEZ@%&E@%&%EE&&
Coolant Water Soluble : y
£ B # W RYR AV iy 0 s
Machine Vertical Machining Center
O—kX—%
Cutting Load @ 31% 45%

. ﬂi’.*iﬁ':é:ﬂ’.’\“tfgﬁﬂfiﬁf Tool wear of SI-WC-RESF is less than half of the competitor’s product.

& A I 2 | SI-WC-RESF (. 2hlns(7) 1209 I TEDEFEIE e
Tool (Carbide, High Helix Type) Amount of wear after milling 120 minutes oy
¥ 4 = 0.05 0.1 0.15 0.2 0.25
Size ®10
wzork M'J:]ajterial*z 55400

Bl 3 . .
DA ZEE | 160m/min (5100min") . .
S, - Competitor
’F%edb & E 1,200mm/min (0.06mm/t) )

Bl 3 Al 21 _
E’Jnnf’gjmﬁodf giL@l\%’IEé 1203 M ITEDEFRE

Amount of wear after milling 120 minutes

g A E = _ _
Dept’hLof 'é'fn S ap=10mm (1D) 8e=5mm (0.5D)

v #l om A | wL(T7T0-)

Coolant Air Blow
8 A #® W | Ikvy-—vItvy
Machine Vertical Machining Center

. ﬁl’.*il%lttb’\ot Efﬁmﬂﬁ‘jﬂ'l‘ét SI-WC-RESF achieves twice the durability than the competitor’s product.

£ A I B | SI-WC-RESF (. hlny(17) MITT—o% JA
Tool (Carbide, Low Helix Type) Number of Processed Workpiece pes

= 5 1I0 1|5 2|O

Size
e S S —
Work Material S§58400

U Hl R E ; i
Cutting Speed 180m/min (5,100min™)

% E E it .
3 Competitor
Feedb 1,200mm/min (0.06mm/t) "

1 Hl 75 & | BIESIH

Milling Method Side Milling

v A R & — _

Depth of Out < ap=10mm (1D) a@e=5mm (0.5D)

) H om A | L (TFTO-)

fh#t & Competitor

b

Coolant Air Blow
£ B & W | IkvyZrvIitry
Machine Vertical Machining Center

18 {EtIHIEE
After milling 18 parts

9 {ELIHIRS
After milling 9 parts




. ZC%U—Fﬁ?ﬁl:&bﬂ%l—‘ii@ﬂﬁﬁi'ﬁ’é?&ﬁ Variable lead enables more than twice the durability.

YIHIR & wiing Length

20 40 60 80

(m)
100

100.8m

. 33.6m

. 22.4m

(Y)HBERES3.6m)
(After 33.6m milling)

AyR:PXNL200C20-04C006 R R bt il
£ T B R ST4VIR
Tool VMDA EE 0l Competitor's indexable
Holder roughing
v 4 X 920 4MHA 20 6B6%MA
Size Flutes Flutes
woH g A
Work Material S50C meom*ipe?\grA
8] Hl E E : .
Cutting Speedg 120m/min (1,910min™)
ftbttm B
* b E E 764mm/min 764mm/min Competitor B
Feed (0.1mm/1) (0.66mm/1)
81 Bl 75 & RIE D HI
Milling Method Side Milling
8 A R & - -
Depth of Gut < ap=10mm (0.5D) ae=6mm (0.3D)
80 Hl @ Al L (T7JO-)
Coolant Air Blow
£ A # W ARV ItV (BT40)
Machine Vertical Machining Center

. tﬂﬁ“?ﬁﬁEEO%UJﬂﬁfﬁ Cutting resistance is reduced by over 20%.

Ay R:PXNH200C20-04C006 S 5= X5 3w /]
EHIA STAVIR
Tool MDA VAR 0l Competitor's indexable
Holder roughing
g a4 X 20 4KF 20 B6MH
Size Flutes Flutes
w®Hl A
Work Material S50C
v Hl R E . -
Cutting Speed 100m/min (1,590min™)
% b EE 450mm/min 450mm/min
IFeree (0.07mm/1t) (0.047mm/t)
v Hl 75 & EBYIHEI
Milling Method Slotting

8 A R &
Depth of Cut

adp=6mm, 8mm, 10mm

] Hl h Al sL (T7J0-)
Coolant Air Blow

£ B # W IR ItVS (BT40)
Machine Vertical Machining Center

ftbdt & A(HIHIBERE33.6m)
Competitor A
(After 33.6m milling)

ftb4t % B (YIHIEERE22.4m)
Competitor B
(After 22.4m milling)

YIHEHUE ~ Sk i~
3000f— —— PXNH Cutting resistance - maximum values -
) —=— {1 FA
Hll Competitor A
o500} b4t =B /.
7 Competitor B
&
(N)
8 2,000
s
2 1500
£ /
]
1,000
0 6 8 10 (mm)

YHAEE(@p) Depth of Cut



@ﬁ?ﬂjﬁfﬁ Dimensions

ey 570201 RE)L SI-WC-RESF

Carbide Silent Roughing End Mill

FRUNT AT Low Helix Type BRUNYA T High Helix Type

= =
_ O _ _ S _ o o 3
P o PR : :
/ APMX
CHW
LF LF
— SPEED — SPEED
CARBIDE WXL ‘}‘. L shund FEED CARBIDE WXL ‘:‘. st FEED
175~22.5 FIT p.14 40°~42 FIT p.14
DC £12 0~-005 DC <12 0~-005
12<0C 0~006 1240 0~-006
551’3[/1’19’{7 Low Helix Type BA:mm  Unitmm 3§1’ab1’l’5’47 High Helix Type BA:mm  Unit:mm
2k | AR [V o8 T |1-1ERE| fEE  |EEMM 2R | AR [V o8| T | 1-1ERE| 7EE |EEMME
LF | APMX | DCON | ZEFP | CHW | Stock | (Yen) LF | APMX | DCON | ZEFP | CHW | Stock | (Yen)
5 60 13 6 3 03 | — |0 — 5H 60 13 6 3 03 | —|O -
3017406 6 60 13 6 05 | B |@|14,300 3017456 6H 60 13 6 05 | B | @ 14,300
7 80 16 8 05 |—|[J — 7H 80 16 8 05 |— |0 -
3017408 8 80 19 8 05 | B |@® 16,500 3017458 8H 80 19 8 0.5 | B |@|16,500
9 80 19 10 05 |— |0 - 9H 80 19 10 05 |— |0 -
3017410 10 80 22 10 0.5 | B |@®[18,800 3017460 10H 80 22 10 0.5 | B |@®|18,800
11 80 22 12 05 |— |0 — 11H 80 22 12 05 |— |0 —
3017412 12 80 26 12 05 | B |@®[21,900 3017462 12H 80 26 12 0.5 | B | @ |21,900
13 85 26 12 4 0.6 O - 13H 85 26 12 4 06 |— |0 —
14 85 26 12 06 |— |0 — 14H 85 26 12 06 |— |0 -
15 90 26 16 06 |— | — 15H 90 26 16 06 |— | -
16 100 32 16 06 |— | — 16H 100 32 16 06 |— |0 -
17 100 32 16 06 |— |0 — 17H 100 32 16 06 |— |0 —
18 100 32 16 06 |— |0 = 18H 100 32 16 06 |— | =
19 100 32 20 06 |—|[J — 19H 100 32 20 06 |— |0 -
20 105 38 20 06 |— |0 — 20H 105 38 20 06 |— |0 —

O=1ZHAEE R [ =45 EIEE7EE @=Standard stock item. []=Stocked by specific distributors. Contact us for price & availability.

W 71 3DFEFEICDULT Guide for icons

*ZE Tool Materials ﬁﬁmi@ Surface Treatment
BEa BFRINA Z . WXLa—-Fo v
CARBIDE  T,,\q5ten Carbide CPM  poteder Metallurgy HsS (CPM) WXL WXL Coating
= E BX7= Tolerance for milling diameter P a2l Shrink 5 Helix Angle
3 BAEI05 4 =N B _Lna
-~ p = 2aUVIT 1y kHREED) IV RIILDED
O R et WL i immpLEs ‘;o‘ RUNEERRLET
’ FIT Suitable for the shrink holder system. Displays helix angle of flute for end mills.
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HSS Silent Roughing End Mill

DCON

] 3 % )
= yg T2 g o
APMX W
L | APMX
LF
s | St
A
CHW, APMX
o — i
LF
<
oq = stz s | [SEERD
WXL 10<DC18 £009 | 25°~31,5
18<0C<30 20105 p15
Bf:mm  Unit:mm
2R PE=S DRt BTER =[S I—FEE FE Wika4 7 TR FZAEATAR
LF APMX DCON LU DN CHW ZEFP Type Stock (Yen)
5 80 13 6 - 05 3 2 0 —
8409806 6 80 13 6 - 0.5 1 B 10,800
7 80 16 10 0.5 2 O -
8409808 8 85 19 10 - 0.5 2 B 11,900
9 95 19 10 - 05 2 0 —
8409810 10 100 22 10 - 0.5 1 B 13,500
11 105 22 12 ] 0.6 2 O -
8409812 12 110 26 12 - - 0.6 1 B 17,100
13 110 26 12 - 0.6 4 4 0 —
14 110 26 12 2 8 0.6 4 O -
15 120 26 12 ] 0.6 4 O -
8409816 16 125 32 16 50 15 0.6 3 B 21,200
17 125 32 16 - - 0.6 4 0 —
18 125 32 16 - - 0.6 4 O =
19 135 32 16 - - 0.6 4 O -
8409820 20 140 38 20 60 19 0.6 3 B 24,600
21 140 38 20 - - 0.6 4 O -
22 140 38 20 - - 0.6 4 O =
23 140 38 20 - - 0.8 4 O -
24 160 45 25 70 23 0.8 3 O =
8409825 25 160 45 25 70 24 0.8 5 3 B 34,600
26 160 45 25 - - 0.8 4 O =
27 160 45 25 - - 0.8 4 O -
28 160 45 25 - - 0.8 4 O =
29 160 45 25 - - 0.8 4 O -
8409830 30 160 45 25 - - 0.8 6 4 B 51,400

TAALEPAIE PS5 #ZET AL,
See p.5 for explanation of icons.

B=1REHEER

C=HEREEEE

B=Standard stock item. [J=Stocked by specific distributors. Contact us for price & availability.



@ﬁ?ﬂﬂ'iﬁﬁ Dimensions

ANy REZIBRI Y R 5T« 2 IRAK PXNH

Exchangeable Head End Mill Roughing Type

B PXNH ##RUNY AT High Helix Type

SPEED M APMX
FEED LF HAAIAR—IEL
p.16 without Coolant Hole

2|' ‘f"ll-k_"lmb without Coolant Hole
PXNH FFU—FK 48HA @hlh F71>45%IK Variable Lead, Four Flutes, High Helix, Roughing Type Bf:mm  Unit:mm

E30N S %H_RE A#H| AR | &8 | 87 LBULhA |HEHRE HE | REMS
Designation DC CHW ZEFP | APMX LF DCON FHA Cs Grades (Yen)
7830450 PXNH100C10-04C005 10 0.5 4 7 13 9.7 | 40°/42° C10 [XP3225] 10,700
7830451 PXNH120C12-04C005 12 0.5 4 8.4 14.4 11.7 | 40°/42° C12 [XP3225 11,100
7830452 PXNH160C16-04C006 16 0.6 4 11.2 18.7 156.7 | 40°/42° C16 [XP3225 17,900
7830453 PXNH200C20-04C006 20 0.6 4 14 21.5 19.6 | 40°/42° C20 |XP3225 22,000
7830454 PXNH250C25-04C006 25 0.6 4 17.5 275 24 40°/42° C25 |XP3225| 30,200

1.2v 2RIV ZIZDVTIEP.O - P EZE T,
1.Refer to pages 9 and 11 for details on shank holders.

.‘M“‘[ln . 3 —
1[I Y g m@h;m e
/A
APMX

LF FAIR—I A&
with Coolant Hole

DCON

7.]' ‘f’bm_'bﬁi with Coolant Hole
PXNH FFY—F 48H @ilh S71>4J%iK Variable Lead, Four Flutes, High Helix, Roughing Type Bfr:mm Unit:mm

Y—Jb No. PO 412 %E_EE M| FE | 25 | BF |bULS |[HEGE| ME | SRR
EDP No. Designation DC CHW ZEFP APMX LF DCON FHW Cs Grades (Yen)
7830461 |PXNH120C12-04C005-0 12 0.5 4 8.4 14.4 11.7 40°/42° C12 |XP3225| 13,200
7830462 |[PXNH160C16-04C006-0 16 0.6 4 11.2 18.7 15.7 | 40°/42° C16 |[XP3225| 21,700
7830463 |PXNH200C20-04C006-0 20 0.6 4 14 215 19.6 | 40°/42° C20 |[XP3225| 26,300
7830464 |PXNH250C25-04C006-0| 25 0.6 4 17.5 27.5 24 40°/42° C25 [XP3225| 36,400

1. AEBHGmE ZFADERIE. FANKR—IRFEDAY RES YV IRV EEZERATEN, ¥ IRV AICDNVTIEPA0: p12EZBTFE,
1. For the use of internal coolant, please use the appropriate head and shank holders with oil hole. Refer to pages 10 and 12 for details on shank holders.

[EBER A 32 CCUBEER®M) ERVET. Stock are categorized as C (Standard stock item). |




ANy REERINI Y RV 57« 2V IR24K PXNL

Exchangeable Head End Mill Roughing Type

B PXNL §§RUNST 1T Low Helix Type

I _
s =g Y ¢
| mllllll il
SPEED oty | apux] =
FEED LF AAIAR—IVEL
p.16 without Coolant Hole

21' ‘fllu'li—lllﬁb without Coolant Hole

PXNL FFY—F 4¥F HBhlh S7125%IK Variable Lead, Four Flutes, Low Helix, Roughing Type BA:mm  Unit:mm
Gl SE | ol | B DE | 2R | BE | BULA | GEOE| HE | SEME
Designation DC CHWE ZEFP APMX LF DCON FHW Cs Grades (Yen)
7830400 PXNL100C10-04C005 10 0.5 4 7 13 9.7 19°/21° C10 |XP3225 10,700
7830401 PXNL120C12-04C005 12 0.5 4 8.4 14.4 11.7 19%/21° Ci2 XP3225 11,100
7830402 PXNL160C16-04C006 16 0.6 4 11.2 18.7 15.7 19°/21° C16 |XP3225 17,900
7830403 PXNL200C20-04C006 20 0.6 4 14 215 19.6 | 19/21° C20 |XP3225, 22,000
7830404 PXNL250C25-04C006 25 0.6 4 175 27.5 24 19°/21° C25 |XP3225 30,200
1.9 PRIVEICDWTIFP.9 - P11ZZE T XL,
1.Refer to pages 9 and 11 for details on shank holders.
/| z
] e a1 WS
|| [a]
LT A
CHW APMX‘
LF FAINR—IAF&E
with Coolant Hole
7]'4l|17ﬁ—lllﬁ=& with Coolant Hole
PXNL FFHU—F 48F HBRLh F71>5®IK Variable Lead, Four Flutes, Low Helix, Roughing Type Bf:mm  Unitmm
RO SE | Zgr | FB| VE | 28 | BE | LULS | GEAE| ME | SeEE
Designation DC CHWEE ZEFP APMX LF DCON FHW Cs Grades (Yen)
7830411 | PXNL120C12-04C005-0 12 0.5 4 8.4 14.4 1.7 19°/21° C12 |[XP3225 13,200
7830412 | PXNL160C16-04C006-0 16 0.6 4 11.2 18.7 15.7 197/21° C16 [XP3225 21,700
7830413 | PXNL200C20-04C006-0 20 0.6 4 14 21.5 19.6 | 19%721° C20 |XP3225 26,300
7830414 | PXNL250C25-04C006-0 25 0.6 4 17.5 27.5 24 197/21° C25 |XP3225 36,400

1. RE#EHmE ZFBOBEIR .. FANAR—IRFEDANY RES Y IRV A EZERATEN, v IRIVAICDNTIEPA0- 12228 TFEL,
1. For the use of internal coolant, please use the appropriate head and shank holders with oil hole. Refer to pages 10 and 12 for details on shank holders.

\Elﬁlzé}tiﬁ'(c(ﬁﬁ?ﬂiu%) &%) FEY, Stock are categorized as C (Standard stock item). \ 8




@ﬁ?ﬂﬂ'iﬁﬁ Dimensions

ANy REERITY RERAY v IORILY PXMZ

Shank Holder for Exchangeable Head End Mill

z
| E
— LF
FAIHR—ILEL without Coolant Hole
BHTA
, — 7 O
S i g
Z’ ‘f lllil'\—lllﬂ!ib without Coolant Hole
#BIES v ¥ Carbide Shank “ Bf:mm  Unit:mm
20y g | ynok | ax | ef | &TE IR0 amen pr | e
Designation DCONWS | DCONMS BHTA LF LB Head +LB Cs Type (Yen)

7801830 |PXMZ-C10SS10-S075CS 10 0° 75 17.3 30.3 1 28,300
7801810 |PXMZ-C10SS10-L100CS 9.8 10 0° 100 8738 50.3 C10 1 31,000
7801840 |PXMZ-C10TP12-LL130CS 12 0.9° 130 67 80 2 45,000
7801831 PXMZ-C12SS12-S075CS 12 0° 75 24 38.4 1 35,300
7801811 PXMZ-C12SS12-L100CS 117 12 0° 100 459 60.3 ci2 1 39,300
7801832 |PXMZ-C12SS12-L115CS 12 0° 115 64.2 78.6 1 45,000
7801841 PXMZ-C12TP16-LL135CS 16 1.3° 135 83.8 98.2 2 68,400
7801833 |PXMZ-C16SS16-S090CS 16 0° 90 39.2 57.9 1 48,600
7801812 | PXMZ-C16SS16-L130CS 157 16 0° 130 61.2 79.9 ci6 1 60,500
7801834 |PXMZ-C16SS16-L135CS 16 0° 135 84.2 102.9 1 61,600
7801842 |PXMZ-C16TP20-LL165CS 20 1.1° 165 115 136.5 2 92,500
7801835 |PXMZ-C20SS20-S090CS 20 0° 90 39.1 60.6 1 59,300
7801813 | PXMZ-C20SS20-L150CS 196 20 0° 150 78.4 99.9 c20 1 88,000
7801836 |PXMZ-C20SS20-L180CS 20 0° 180 109.1 130.6 1 89,900
7801843 | PXMZ-C20TP25-LL200CS 25 1.1° 200 140 161.5 2 115,000
7801814 | PXMZ-C25SS25-L200CS 24 25 0° 200 96.6 1241 C25 1 116,000

1. PVLKFTODPHRABZDERISBRNEDI—F2 N ZIAIBERETE0,
1. Adjust the position of the coolant nozzles accordingly so that the chips do not get tangled.

9 [EBER A 32 CCUBEER®M) ERVET. Stock are categorized as C (Standard stock item). |




DCONW;

LWWVVJ

LF

DCONMS

FILAR—ILf$E with Coolant Hole

BHTA
i

DEQN%S
H

B
LF

|

DCONMS

F1ILAR—IL{E with Coolant Hole

Z'*fllﬁl'\—lllﬁi with Coolant Hole

#BWEZ > Carbide Shank

AY NEfFREDH IR Head +LB

| Head | LB
I |

Bf:mm  Unit:mm

5303 BE | vroB | AE | 2E | BTE ’\%g%%ﬂ% SRR TR | R
Designation DCONWS | DCONMS BHTA LF LB Head +LB Cs Type (Yen)

7803511 |PXMZ-C12SS12-S075CS-0 12 0° 75 25 39.4 3 35,300
7803512 |PXMZ-C12SS12-L100CS-0 12 0° 100 46.3 60.7 3 39,300
7803513 |PXMZ-C12SS12-L115CS-0 11.7 12 0° 115 65 79.4 c12 3 45,000
7803514 |PXMZ-C12TP16-LL135CS-0 16 1.3° 135 85 99.4 4 68,400
7803515 |PXMZ-C12TP16-LL150CS-0 16 1° 150 85.6 100 4 69,500
7803521 |PXMZ-C16SS16-S090CS-0 16 0° 90 40 58.7 S 48,600
7803522 |PXMZ-C16SS16-L130CS-0 16 0° 130 62 80.7 3 60,500
7803523 |PXMZ-C16SS16-L135CS-0| 15.7 16 0° 135 85 103.7 C16 3 61,600
7803524 |PXMZ-C16TP20-LL165CS-0 20 1° 165 115 133.7 4 92,500
7803525 |PXMZ-C16TP20-LL180CS-0 20 1° 180 116.6 135.3 4 94,200
7803531 |PXMZ-C20SS20-S090CS-0 20 0° 90 40 61.5 3 59,300
7803532 |PXMZ-C20SS20-L150CS-0 20 0° 150 79.3 100.8 S 88,000
7803533 |PXMZ-C20SS20-L180CS-0| 19.6 20 0° 180 110 131.5 Cc20 3 89,900
7803534 |PXMZ-C20TP25-LL200CS-0 25 1° 200 140 161.5 4 115,000
7803535 |PXMZ-C20TP25-LL210CS-0 25 1° 210 145 166.5 4 116,000
7803541 |PXMZ-C25SS25-L200CS-0| 24 25 0° 200 98 125.5 Cc25 3 116,000

. AR MEZFAOBE . FAINR—IRFEDANY RES Y IRV EEZEATEN,
2. I GTODPHRABDPRISHRNEDI T —F2 b ZIIBEZFHE TS0,

1. For the use of internal coolant, please use the appropriate head and shank holders with oil hole.
2. Adjust the position of the coolant nozzles accordingly so that the chips do not get tangled.

[EBEE A2 TCUBEER®M) ERVET. Stock are categorized as C (Standard stock item). |

10



@ﬁ?ﬂﬂ'iﬁﬁ Dimensions

ANy REERITY RERAY v IORILY PXMZ

Shank Holder for Exchangeable Head End Mill

Type 1
N . 2
g &
8 A 8
I / 5
LF
FA I AR—ILEL without Coolant Hole
Type 2 BHTA
- . __r .
| HI= :
=4 L z
[s} - o
e —————— 3 o
[s] LB o
LF

FAIHR—ILEEL without Coolant Hole

Ay NERFFEOREMR Head +1B

7.|' 4”"1‘_ulﬁb without Coolant Hole

¥ Steel Shank

Bf:mm  Unit:mm

5303 BE | v | AE | 2FE | BTE “%,gﬂ%%ﬁ WG TR | R
Designation DCONWS | DCONMS BHTA LF LB Head +LB Cs Type (Yen)

7801800 PXMZ-C10SS10-S075 9.8 10 0° 75 12 25 c10 1 9,300
7801801 PXMZ-C12SS12-S100 117 12 0° 100 18 32.4 ci2 1 12,800
7801821 PXMZ-C12TP20-S145 ’ 20 5° 145 47.4 61.8 2 15,000
7801802 PXMZ-C16SS16-S100 157 16 0° 100 23 41.7 ci6 1 13,000
7801822 PXMZ-C16TP25-S155 25 5° 155 53.1 71.8 2 18,100
7801803 PXMZ-C20SS20-S120 196 20 0° 120 28 49.5 c20 1 15,200
7801823 PXMZ-C20TP32-S170 ‘ 32 5° 170 70.8 92.3 2 21,400
7801804 PXMZ-C25SS25-S140 24 25 0° 140 345 62 c25 1 16,000

1. PVLKFTODPHRAADERISBHENEDI—F2 N ZIWAIBERETE,
1. Adjust the position of the coolant nozzles accordingly so that the chips do not get tangled.

11 \Eﬁzﬁtiﬁfc(@ﬁ?’f@ﬂ:) &%V EYF, Stock are categorized as C (Standard stock item). \




DCONW:

DCONMS

Zl"fllliﬁ—lllﬁi' with Coolant Hole

¥ Steel Shank

F AV AR—IL{FE with Coolant Hole

Ay REfFEEDBRR Head +LB

LB

Bf:mm  Unit:mm

ANy REUFBF D

e HE | YR | BE | 2R | BTER EHE ffERtg | IR | REMR

Designation DCONWS | DCONMS BHTA LF LB Head +LB Cs Type (Yen)
7803501 |PXMZ-C12SS12-S100-0 11.7 12 0° 100 18 32.4 c12 3 12,800
7803502 |PXMZ-C16SS16-S100-0 15.7 16 0° 100 23 41.7 C16 3 13,000
7803503 |PXMZ-C20SS20-S120-0| 19.6 20 0° 120 28 49.5 C20 3 15,200
7803504 |PXMZ-C25SS25-S140-0| 24 25 0° 140 34.5 62 Cc25 S 16,000

2. YUK TDODPHABDPRISHENKD V=T M XM BEHETEL,
1. For the use of internal coolant, please use the appropriate head and shank holders with oil hole.

2. Adjust the position of the coolant nozzles accordingly so that the chips do not get tangled.

. AR IME ZFIBOBRIE. AWK RFEDANY RES Y IRV EEERATE,

[EBEE A2 TCUBEER®M) ERVET. Stock are categorized as C (Standard stock item). |
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@ﬂ?ﬂﬂ'iﬁﬁ Dimensions

Ay RRIIY REVAYaAV b PXMJ

Joint for Exchangeable Head End Mill

& =R

FAIWAR—IEL
without Coolant Hole
Type 2 CRKS

EF

FAINKR—IAF&E
with Coolant Hole
BFRHBEO v U RILE(OP-SFA)IC
+ H]E + @ PXMJZHBABDEBEICLY.
PXMZ | —ZXDERD IR ER Y E T,

PXM series can be used with the shank holder (OP-SFA)

DCONWS

DCONMS|
DCSFMS
d

DCONWS

PXMYU—X PXMJ OP-SFA by connecting the joint holder (PXMJ) .
PXM Series

7.|' ‘ﬂlﬁh—lllﬁb without Coolant Hole

PXMJ Y34 b Joint BAI:mm  Unit:mm
RN BNy RE | CRl| B UAl| sl & B1 Ul g Sk | =

O hoplcabie | EE MAIE H1Z | Zr | DX gy WA PR B
el Head Dia. | DCONWS |[DCONMS | CRKS Spanner DCSFMS 8 ype (e

7801893 PXMJ-C12SF06 12 11.7 6.5 M 6 |PXMP8-10 18 11 c12 1 9,010

7801894 PXMJ-C16SFO08 16 15.7 8.5 M 8 |PXMP13-16| 21.8 145 C16 1 11,500

7801895 PXMJ-C20SF10 20 19.6 10.5 M10 |PXMP13-16| 26.5 18 Cc20 1 12,800

7801896 PXMJ-C25SF12 25 24 12.5 M12 |PXMP21 34 23 C25 1 14,700

7.|' 'f"lm_"lﬁi with Coolant Hole

PXMJ 2341 b Joint BE{mm  Unitmm
7R ANy RE | CAEl| 1 UAl| Sl & A B U4l AT
H}U. Applicable wEE TR X ZINF ek IR R MR MR | ERAEAAS

Designation Head Dia. |DCONWS | DCONMS| CRKS Spanner LF IpcsFms| ©s lype (Yen)

7803551 | PXMJ-C12SF06-0 12 11.7 6.5 M 6 |PXMP8-10 18 11 C12 2 9,010

7803552 | PXMJ-C16SF08-0 16 15.7 8.5 M 8 |PXMP13-16| 21.8 145 C16 2 11,500

7803553 | PXMJ-C20SF10-0 20 19.6 10.5 M10 |PXMP13-16| 26.5 18 c20 2 12,800

7803554 | PXMJ-C25SF12-0 25 24 12.5 M12 |PXMP21 34 23 €25 2 14,700

1. NEBHRRZE ZFIFADRRIE. FAIAR—IFEDOANY RES YU IRIVEEZFERTEN. v 7HRILZICDNTIEP10: p 12T BTSN,
1. For the use of internal coolant, please use the appropriate head and shank holders with oil hole. Refer to pages 10 and 12 for details on shank holders.

WEB& Accessories

8 Rl 4 - 18T ML IRAERESRT SV,
O @%;;%atz*@ i hE RS m%ﬁﬁgﬂ'&éz T BRI | 2. 660 Lo BEO LD OER LI L F
MLl veeaDa | O | mememneroaue | (Yo | o e o o
»10 C10 10N-m tightening torque.
7801890 PXMP8-10 o1 2 c12 12N m 995 2.Contact your nearest OSG sales
o1 6 c16 30N representative for details of our dedicated
-m " X )
N 7801 1 PXMP13-1 1,51 ladwstable torque wrench for tightening
ia/n\nje'r 80189 3-16 20 Cc20 50N-m 510 inserts.
7801892 PXMP21 25 C25 60N-m 1,580

PXMERADZNNFELNET, RINFEFEZEAT L,

There spanner are specifically for PXM, and sold separately from the cutters.

13 \Eﬁzﬁliﬁrc(@ﬁ?’f@ﬂ:) &%V, Stock are categorized as C (Standard stock item). \




m HISEYF B HEIR Cutting Conditions

BEYAILVY ST VJITV RE)L SI-WC-RESF

Carbide Silent Roughing End Mill

W AIELIE] side miling

HE - TUN— KR

S -TEH

o $hsk — S SR - kSR EE . 25 L X808 FHLEE
e H A ALLOY STEEL-TOOL STEEL | HARDENED STEEL
CAST IRON MILD STEEL: CARBON STEEL STAINLESS STEEL TITANIUM ALLOY
ORI MSTEAIAL FC250 SS400- S50C SCM- SKT- SKs- SKD | PREHARRENTD, STEEL SUS304 Ti-6AI-4V
(~30HRC) (~45HRC)
S 1E BERE | XVERE | BERE | 2VEE | OHRE | 2URE | BHRE | 2VRE | B&ERE | 2UVEE | OERE | fURE
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED SPEED FEED SPEED FEED
(mm) (min) (mm/min) (min') (mm/min) (min™) (mm/min) (min™) (mm/min) (min-") (mm/min) (min-") (mm/min)
5 5,730 430 7,640 500 5,730 280 5,090 240 4,460 210 3,180 130
6 4,770 610 6,370 710 4,770 400 4,240 330 3,710 290 2,650 180
8 3,580 940 4,770 1,090 3,580 610 3,180 510 2,790 450 1,990 270
10 2,860 950 3,820 1,100 2,860 620 2,550 510 2,230 450 1,590 270
12 2,390 860 3,180 990 2,390 560 2,120 460 1,860 410 1,330 250
16 1,790 820 2,390 960 1,790 540 1,590 450 1,390 390 990 240
20 1,430 770 1,910 890 1,430 500 1,270 420 1,110 360 800 220
ap
ThARE dp ‘ ae
DEPTH OF CUT
=1.5D ‘ =0.3D A
e

1. #L RLS EAINED HBREEDS VB DEER T,

2. PIARS MBI SEERIRIRICLY), BERRE ., X)REERETE,

3. LIEAFISHR M (OB - D T RIEED L WHDEZERT IV,

4. EROB AL PIKTHEEINENLD. I7 70— ST ERRET I,

1. Use arigid and precise machine and holder.

2. Please adjust the speed and feed when the cutting depth is large or when machines with low rigidity are used.

3. Please use a suitable fluid with high smoke retardant properties.

4. During Dry (no fluid) milling, please use air blow to remove disposable chips from the milling area and to eliminate chip packing.

[ | 7%@‘#'] Slotting

S&-TEHE

REW - TN

wort i oa | cASTRON woSieechmsousree | i STEEL 100 et | RATRENERUEE: | sranviesssteel | mmau atior
(~30HRC) (~45HRC)
o142 EERE | XRE | BERE | XORE | BERRE | XORE | BERERE | XVRE | ORERE | XVERE | OEERE | &)ERE
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED SPEED FEED SPEED FEED
(mm) (min™) (mm/min) (min) (mm/min) (min) (mm/min) (min) (mm/min) (min) (mm/min) (min-) (mm/min)
5 4,460 280 7,000 380 5,090 210 4,460 170 3,820 140 2,550 80
6 3,710 430 5,840 580 4,240 320 3,710 260 3,180 220 2,120 130
8 2,790 470 4,380 650 3,180 350 2,790 290 2,390 250 1,590 140
10 2,230 510 3,500 700 2,550 380 2,230 310 1,910 270 1,270 150
12 1,860 470 2,920 640 2,120 350 1,860 290 1,590 240 1,060 140
16 1,390 460 2,190 630 1,590 340 1,390 280 1,190 240 800 140
20 1,110 440 1,750 610 1,270 330 1,110 270 950 230 640 130
PhARE ap=1D ap
DEPTH OF CUT dp Max=12mm 7

1. R, FIA ERIED HBFEEDF VD DEERA T I,

2. hARE B RIMSERRRIC LY, BERE . XV RE AT,

3. FIHIAFEI A EIA (B 2D D T REBMED VD DEERT I,

4. HROB AL PITHEENENL I7TO-ICTHILTERET AL,

1. Use a rigid and precise machine and holder.

2. Please adjust the speed and feed when the cutting depth is large or when machines with low rigidity are used.

3. Please use a suitable fluid with high smoke retardant properties.

4. During Dry (no fluid) milling, please use air blow to remove disposable chips from the milling area and to eliminate chip packing.
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ﬁﬂ%ﬁ:g‘&;ﬁ Cutting Conditions

INABA VYIS T2VIJTV RE)L SI-WH-RESF

HSS Silent Roughing End Mill

W EIEEDEI side Mmiling

A4 -TEE AEW - TN K4

(~30HRC) (~45HRC)
1% EERE | XVRE | BERE | XURE | BERRE | XO)RE | BEREE | XVRE | QEREE | XVERE | QERERE | &)ERE
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED SPEED FEED SPEED FEED
(mm) (min™) (mm/min) (min™) (mm/min) (min) (mm/min) (min) (mm/min) (min-") (mm/min) (min‘") (mm/min)
5 3,500 230 4,140 240 3,180 160 2,860 130 2,230 100 1,590 60
6 2,920 300 3,450 300 2,650 210 2,390 170 1,860 130 1,330 80
8 2,190 340 2,590 350 1,990 240 1,790 190 1,390 150 990 90
10 1,750 380 | 2,070 390 1,590 270 1,430 220 1,110 170 800 110
12 1,460 410 1,720 420 1,330 290 1,190 230 930 180 660 110
16 1,090 480 1,290 490 990 340 900 270 700 210 500 130
20 880 510 1,030 520 800 360 720 290 560 230 400 140
25 700 490 830 510 640 350 570 280 450 220 320 140
30 580 480 690 490 530 340 480 270 370 210 270 130
o Dc ap de gc
DEP?I—JTgFéCUT <% L= osp F’
=30 =1D A
ae

1M, RIS ERIEDZ VS DEZEATE,

2 IHREISAREIA B2 DT E@EDDHEVBDERTEL TTFEL,
SAEHOFT AT B TEBLIEBLTTE,

1. Use a rigid and precise machine and holder.

2. Use suitable cutting fluids with high smoke retardant.

3. Consider the way of coolant supply to help smooth chip ejection.

W EYIE siotting

v 1 55 £ 448 -TEE SRESA - 7N — R4 e SN
o | GaSTRON  |wio STERL CAneow ovee| AUOY STEELTooL sreet | HARDENER.STEEL, | () NTEcTee | mmamium acLov
FC250 SS400- S50C SKD - NAK SUS304 Ti-6AI-4V
(~30HRC) (~45HRC)
S 1E HEERE | %0EE | EEEE | OEE | EEEE | ROEE | BEEE | XOEE | BEEE | $RE | BEEE | %)%
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED SPEED FEED SPEED FEED
(mm) (min™) (mm/min) (min™) (mm/min) (min) (mm/min) (min) (mm/min) (min-") (mm/min) (min-") (mm/min)
5 2,860 130 3,180 120 2,550 90 2,230 70 1,590 50 950 30
6 2,390 160 2,650 160 2,120 110 1,860 90 1,330 60 800 30
8 1,790 200 1,990 190 1,590 140 1,390 110 990 80 600 40
10 1,430 220 1,590 210 1,270 150 1,110 120 800 80 480 40
12 1,190 230 1,330 220 1,060 160 930 120 660 90 400 50
16 900 270 990 260 800 190 700 150 500 110 300 60
20 720 290 800 280 640 210 560 160 400 110 240 60
25 570 280 640 280 510 200 450 150 320 110 190 60
30 480 270 530 260 420 190 370 150 270 110 160 60
ThARE ap=1D ap
DEPTH OF CUT ap Max=20mm
7

1480, AL S SRSV HDEZERA T IV,

2 MHIRENSAREIAH B 2B DO T EIEEDO D HEVBDEREL TTEL,
BARHDBRET A EIILTHHEE TEDLIERLTTFEL,

1. Use a rigid and precise machine and holder.

2. Use suitable cutting fluids with high smoke retardant.

3. Consider the way of coolant supply to help smooth chip ejection.



AYREZBINIVRII SToVIH4K  PXNH/PXNL

Exchangeable Head End Mill Roughing Type

W AIEEIEl side miling L/D=35

SREH - T UN—F 4

1R FEx = o . (iR H0) 2572 LA
WORK CAST IRON e - HARDENED STEEL STAINLESS STEEL
MATERIAL FC250 CARBON STEEL PREHARDENED STEEL SUS304
(~ 45HRC)
sz EERE | XWRE | BEERE | XURE | @ERE | FYRE | OERE | XVRE | BERERE | XVRE
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED SPEED FEED
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
10 2,860 720 3,820 840 3,180 520 2,860 350 2,550 280
12 2,390 600 3,180 700 2,650 440 2,390 290 2,120 230
16 1,790 620 2,390 720 1,990 450 1,790 300 1,590 240
20 1,430 660 1,910 760 1,590 480 1,430 310 1,270 250
25 890 450 1,270 560 1,020 340 890 220 760 170
YIARE ap e ap ae af %
DEPTH OF CUT 0.5D 0.3D 0.5D 0.2D /| Qe
LSS S S

1.8, AL A BRAIMOHIREENETVHDEERATEN,

2. PHARS WA SERARIRIC L), BEEE X REERAETI,

3. RHLENFRLDHBEIE. VTWHRELXIAYETOT BERE, EVRE, YIARSEHET IV,

4 YHISEEE. FIVAREDSD Y v 7 HRILE (PXMZ) DRELRESICAY FER(LF) 2MA-RELREERBLIBEEZLTTEL,
1. Use arigid and precise machine and holder.

2. Please adjust the speed and feed when the depth of cut is large or when machines with low rigidity are used.

3. Please adjust the cutting condition when the overhang length is longer.

4. Please consider the overhang length as the total length of replaceable head and overhang length of shank holder.

M EtDEl soting L/D=35

SREH - TUN—K 4R

Ml i 32 05 248 (bRHI) 27 L3R
WORK CAST IRON CARgZO%iS@I'EEL ALLI/:I(;Y/%%@EL HARDENED STEEL STAINLESS STEEL
MATERIAL FC250 PREHARDENED STEEL SUS304
(~ 45HRC)
4412 EEEE | XURE | @ERE | XORE | OERE | $2RE | DERE | XURE | DERE | X0EE
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED SPEED FEED
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
10 2,230 360 3,180 450 2,550 270 2,230 170 1,910 130
12 1,860 300 2,650 370 2,120 220 1,860 140 1,590 110
16 1,390 320 1,990 400 1,590 240 1,390 150 1,190 120
20 1,110 360 1,590 450 1,270 270 1,110 170 950 130
25 760 280 1,150 370 890 210 760 130 640 100
AR Iap
ap=0.5D
DEPTH OF CUT //

A, RS RBEIMEO S BBEOTVHDEZHEATE,

CUDBARS EWBIMESERRRIC LY, BERE, E)REERETIV,

CRELENRCEZHER, COUIRELRIKAENETOT, BERE, XV RE, JHARSERET I,

AEIRME, RIVLBRELP 5D v VRIVA (PXMZ) DRELREICAY FER(LF) 2MMAAREURSEZRBULAREEZLTTEL,
Use arigid and precise machine and holder.

. Please adjust the speed and feed when the depth of cut is large or when machines with low rigidity are used.

. Please adjust the cutting condition when the overhang length is longer.

. Please consider the overhang length as the total length of replaceable head and overhang length of shank holder.

AON=SAON =



@¥H{TIF=FIF Tiehtening Procedure

PR 1)
With gap

@";E;% Cleaning @ﬁﬁw Initial Tightening
AY R DY I FEBOII. FhED
BEhEEET, Tighten by hand

Remove dirt and chips from the connecting
thread and shank.

| 1§FHJ:0)53¥:,:§ Cautions during use

S ANFRIANYR A LIRINVER (P.13) DHDOEZER T IV (MR SF I TEATEELA).
AYRESH LT RIS DIHED (FKETREDIAA T T EN BRREIN TEOB LI TS,
BREEIILAWVWT TV FifEEEEAE ¥ 5 S (T D BI<AY R ED (2 5B B RIREED HYET,
ZINFEANYRDEIRIHCEDEIEAL, BEH RN oKW ERESETTEATI,

©F 3 1)

Final Tightening
BRANTTHDS

Tighten with a spanner
wrench.

fREALO
Without gap

A

-
@HER

Confirmation
REDEONEEMHER
Confirm that there is

no gap.

- Only use the spanner wrenches that are designed specifically for exchangeable head end mill (P.13). Please do not use alternative spanner wrenches sold on the market as a replacement.

- Please tighten until the head and the shank holder faces meet. Confirm that there is no gap.

- Please do not degrease. Degreasing the connecting thread may result in over tightening or a possible separation of the faces.

- Please make sure that the spanner wrench is inserted properly and turn it slowly during use.

KRSIT«VIITVRIICIE
PSEL/PSFLZE#IRULE T

For large-diameter roughing, the Phoenix roughing
end mill series PSEL / PSFL is highly recommended.

'S4V HTIVRII

7z ' PSEL

Roughing End Mill

0SG: PHOENIX

Pl 2313 0SG PHOENIX#SS
HNHOTZETETEV
Please refer to this catalog for details

regarding the PHOENIX PSEL / PSFL
Series

41—7
PSFL

ST4VITIVRIN

4-Corner Roughing End Mill

17
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Y14L2Vb5T74200 MIRGLURK—b

Silent Roughing End Mill: Field Data

E [ =
B =
Background

T/ OKYDBRBICEVWTEERRERKEDT —YTY . FHICYIW S THEEOZVIRINIIE. MIREE
MEORZRERTYT, TEORZHLAROVIMIICEVTIR. TEDQEDARVOYICEKY . THIZKGZ LS
BIEDPHLVED. IRORVWIBRLYSEWIRZRAVMINEATEERLL.

— AT BEVIBENST T2 TIY RINICEZBMA T, IMIERZXBICERTELEFAPEIATOET,
ZZTREALERE. BHOFAREEDOIX L PEEBITHBNLET.

Improving the productivity is an eternal theme in any manufacturing sites. Reducing the processing time is a big deal especially for
roughing process which generates large chips. Also, deflection and chattering of tool makes even difficult to increase cutting speed and
feed with long overhang length. Therefore, high feed tools are chosen more than those with long cutting length.

On the other hand, some customers have succeeded in reducing processing time by replacing high feed tools with roughing end mills. The
following is one of the field data and the comment from the developer of the Silent Roughing End Mills.

7J|] I H# Fﬂﬁ * IIEEHE Eﬁ] Cutting data: reduction of processing time
ERIR SI-WC-RESF 12H (#hlha(70¢ 12) HEEEEYTE 12

Tool (High Helix Type) Conventional High Feed Tool

Ml S50

Work Material

nL#H TSAF Y U&H

Workpiece Plastic Mold

IR 110m/min (2,920min™) 75m/min (1,990min™)

Cutting Speed

EVRRE 640mm/min (0.055mm/1) 300mm/min (0.038mm/4)

AR (#751) 6.5mm 1.0mm

Depth of Cut (axial)

YIAME (A1) 1 2mm

Width of Cut (radial)

LD #L (z770-)

Coolant Air Blow

fE Rt W ~>=>J€>4% (BT50)

Machine Horizontal Machining Center

PITESRS #10% # 90 4

Time Approx. 10 min. Approx. 90 min.

YALUNZT12T BALUNSTATIY RINETERANELE. THARE 6 &8, X WUEE 2 U ED

FRAEEDIX > b BEEEMITZXB L. MIKREZ 1/9 ICHIRTEE L.
COF"E)”:\;‘;;E’; S LHL. TRZEEITHEVND LR DY BNADEBLRELH. [RAELTHINI

BEEEMRELZ0] EVD. BEROEMR. BELRLUICEERTERDP >LBFTT.
INFETEBNEMIAEZEET B L. AXL—ZDHICEO>TARBRIETEHYEE
AD. BERE—HICRVBEZETHREHTIEDNTE., ETHERLCBVET,
SHE. MHIIROAXRY v R MELTHEEROEEREMLEICE > ERMLTOERZVER
WET,

By using Silent Roughing End Mill, processing time was shortened more than 6 times in cutting depth
and more than twice in feed rate. Processing time was shortened to 1/9.

Changing the tool and cutter path is not easy. Without the customer’s strong desire to shorten the
processing time, this was not possible to make it. It was my great pleasure working together with our
valued customer to contribute the productivity improvement.

As being a cutting tool specialist, | would like to keep working to contribute our customers.
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ZR(CHBFEVWVEREL TEHIC
N g2csBULER< DI g B
- TEZFERAT205(F. BB 2BRNHDDT. HTH/\— - (REIRE - REHEEFEALTTEL.
< PINHAREHFFTHSENT TS,
- )0 < FERFTHSBENTFE L,
- TEQYINBKHBEL Eo e SERZEHRIELTREL,
CBEE - RERBOREURLS, B5CEAERIELTTEV,
c TEICEFFEMABEVNTTEL,
- MTRIIC RO ARRET> TR,
& Safe use of cutting tools
L J

« Use safety cover, safety glasses and safety shoes during operation.

« Do not touch cutting edges with bare hands.

« Do not touch cutting chips with bare hands. Chips will be hot after cutting.

« Stop cutting when the tool becomes dull.

 Stop cutting operation immediately if you hear any abnormal cutting sounds.

« Do not modify tools.

« Please use appropriate tools for the operation. Check dimensions to ensure proper selection.

Copyright © 2014 OSG Corporation. All rights reserved.

+ BBICOVNTIE BICHR - MRZ{TOTHOXIDT. FEFL KA OTBHTRZE

EEIHHEENDDOET.

Tool specifications are subject to change without notice.

« FEBHABORMEGS - BRERUET.
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