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PLAIN SHANK [ ' Fi 77 [ e

CARBIDE, 2 FLUTE with EXTENDED NECK
& VOLLHARTMETALL, 2 SCHNEIDEN mit ABGESETZTEM SCHAFTTETL

() Fraise carbure, 2 dents, détalonnée

() MD, 2 TAGLIENTI, SPIGOLO VIVO, SERIE LUNGA

P New coating and tool geometry applied resulting outstanding
cutting abilities and wear resistance.

p» Excellent for cutting prehardened steels, carbon steels, alloy
steels of molds and dies, up to HRc55 and machine parts.

p» For 1.0mm and under 1.0mm diameter size products, it is
designed with a double neck to increase tool rigidity and to
minimize vibration.

P Available in several effective lengths of cut and also overall
lengths to apply on various rib processing.

=0k

P.316-325

P Aufgrund einer neuartigen Beschichtung und neuer Werkzeuggeometrien
hervorragende Schnittleistung und Verschleifl¥festigkeit

P Ausgezeichnet geeignet fir das Frésen von vorvergltetem Stahl, kohlenstoff
Stahl, legiertem Stahl fiir Formen, bis HRc55 und Maschinenbauteile.

P Bei Frasern mit einem @ < 1,0mm gewahrleistet die "Doppel-Hals-Geometrie"
eine erhdhte Werkzeugsteifigkeit und minimiert Vibrationen wahrend der
Bearbeitung.

P Die Auswahl an verschiedenen Effektiv- und Gesamt-Langen der Werkzeuge
ermadglicht die Herstellung der verschiedensten Steg- und Rippen-Variationen.
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Unit : mm

Mill Shank Length Length Overall Neck
Diameter Diameter of Cut Below Shank Length Diameter
D1 D2 L1 L3 L2 D3

SEM845001003E 0.1 4 0.15 0.3 40 0.085
% SEM845001005E 0.1 4 0.15 0.5 40 0.085
SEM84500101E 0.1 4 0.15 1 40 0.085
SEM84500150035SE 0.15 4 0.2 0.35 40 0.13
% SEM845002005E 0.2 4 0.3 0.5 40 0.17
% SEM84500201E 0.2 4 0.3 1 40 0.17
% SEM845002015E 0.2 4 0.3 1.5 40 0.17
% SEM84500202E 0.2 4 0.3 2 40 0.17
% SEM84500301E 0.3 4 0.5 1 40 0.27
% SEM845003015E 0.3 4 0.5 1.5 40 0.27
% SEM84500302E 0.3 4 0.5 2 40 0.27
SEM845003025E 0.3 4 0.5 25 40 0.27
% SEM84500303E 0.3 4 0.5 3 40 0.27
% SEM84500304E 0.3 4 0.5 4 40 0.27
SEM84500305E 0.3 4 0.5 5 40 0.27
% SEM84500401E 0.4 4 0.6 1 40 0.37
% SEM845004015E 0.4 4 0.6 1.5 40 0.37
% SEM84500402E 0.4 4 0.6 2 40 0.37
% SEM845004025E 0.4 4 0.6 25 40 0.37
% SEM84500403E 0.4 4 0.6 3 40 0.37
% SEM84500404E 0.4 4 0.6 4 40 0.37
% SEM84500405E 0.4 4 0.6 5 40 0.37
SEM84500406E 0.4 4 0.6 6 40 0.37
SEM84500408E 0.4 4 0.6 8 40 0.37
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ISO M
D&i‘ﬁg‘%n Non-alloy steel Low alloy steel Hl%l:gllgydedsgsel Stainless steel Grey cast iron Nodlijlrgrr‘ cast Malleiarg::e cast
VDI 3323 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 15 23 10 10 26 3 25 21

HB 125 190 250 270 300 180 275 300
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Material ~ Aluminum- . and Al Non Metallic ; f Hardened Chiled Hardened
Description wrought alloy Aluminum-cast, alloyed Oopp(gmmm) loys Materials Heat Resistant Super Alloys Titanium Alloys steal Castlron| (Castlron
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
HRc 15 30 25 38 34 55 60 42 55
HB 60 100 75 20 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 550 630 400 550
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PLAIN SHANK Y 3|1 [+ 7 1 J-.

CARBIDE, 2 FLUTE with EXTENDED NECK
@ VOLLHARTMETALL, 2 SCHNEIDEN mit ABGESETZTEM SCHAFTTETL

() Fraise carbure, 2 dents, détalonnée

() MD, 2 TAGLIENTI, SPIGOLO VIVO, SERIE LUNGA

P New coating and tool geometry applied resulting outstanding
cutting abilities and wear resistance.

P Excellent for cutting prehardened steels, carbon steels, alloy
steels of molds and dies, up to HRc55 and machine parts.

P For 1.0mm and under 1.0mm diameter size products, it is
designed with a double neck to increase tool rigidity and to
minimize vibration.

P Available in several effective lengths of cut and also overall
lengths to apply on various rib processing.

[k

P.316-325

P Aufgrund einer neuartigen Beschichtung und neuer Werkzeuggeometrien
hervorragende Schnittleistung und Verschleilfestigkeit

P Ausgezeichnet geeignet fiir das Frasen von vorvergitetem Stahl, kohlenstoff
Stahl, legiertem Stahl fiir Formen, bis HRc55 und Maschinenbauteile.

P Bei Frasern mit einem @ < 1,0mm gewahrleistet die "Doppel-Hals-Geometrie"
eine erhéhte Werkzeugsteifigkeit und minimiert Vibrationen wahrend der
Bearbeitung.

P Die Auswahl an verschiedenen Effektiv- und Gesamt-Langen der Werkzeuge
ermoglicht die Herstellung der verschiedensten Steg- und Rippen-Variationen.

-

L2

Unit : mm

Mill Shank Length Length Overall Neck
Diameter Diameter of Cut Below Shank Length Diameter
D1 D2 L1 L3 L2 D3

SEM84500410E 0.4 4 0.6 10 40 0.37
% SEM84500501E 0.5 4 0.7 1 45 0.45
SEM845005015E 0.5 4 0.7 1.5 45 0.45
% SEM84500502E 0.5 4 0.7 2 45 0.45
SEM845005025E 0.5 4 0.7 2.5 45 0.45
% SEM84500503E 0.5 4 0.7 3 45 0.45
% SEM84500504E 0.5 4 0.7 4 45 0.45
% SEMB84500505E 0.5 4 0.7 5 45 0.45
% SEM84500506E 0.5 4 0.7 6 45 0.45
SEM84500508E 0.5 4 0.7 8 45 0.45
SEM84500510E 0.5 4 0.7 10 45 0.45
SEM84500512E 0.5 4 0.7 12 45 0.45
SEM84500514E 0.5 4 0.7 14 45 0.45
SEM84500516E 0.5 4 0.7 16 45 0.45
% SEM84500602E 0.6 4 0.9 2 45 0.55
% SEM84500603E 0.6 4 0.9 3 45 0.55
% SEM84500604E 0.6 4 0.9 4 45 0.55
% SEM84500605E 0.6 4 0.9 5 45 0.55
% SEM84500606E 0.6 4 0.9 6 45 0.55
% SEM84500608E 0.6 4 0.9 8 45 0.55
% SEM84500610E 0.6 4 0.9 10 45 0.55
SEM84500612E 0.6 4 0.9 12 45 0.55
SEM84500614E 0.6 4 0.9 14 45 0.55
SEM84500616E 0.6 4 0.9 16 45 0.55
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ISO M
Dysactﬁgfén Non-alloy steel Low alloy steel Hi%rrugltlgoyleg{:gelel, Stainless steel Grey cast iron N°d‘i’r|grr1 cast Malleﬁtl)):? cast
VDI 3323 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 15 23 10 10 26 3 25 21

HB 125 190 250 270 300 180 275 300
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Material Aluminum-
Description - wrought alloy

HRc
HB 60 100 75 90 130 110 90 100
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Materials
VDI3323 21 22 23 24 25 26 27 28 29

Aluminum-cast, alloyed mppg,gggg’é’g;’?‘m Non Metallic

350 200 325 200 240 180 180 260 160 250 130 230
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s |
Hardened Chiled Hardened
steel

Heat Resistant Super Alloys Titanium Alloys Castlron|Castlron

30 31 32 3] 34 35 36 37 38 39 40 4

15 30 25 38 34 55 60 42 55

200 280 250 350 320 400Rm 1050Rm 550 630 400 550
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CARBIDE, 2 FLUTE with EXTENDED NECK

& VOLLHARTMETALL, 2 SCHNEIDEN mit ABGESETZTEM SCHAFTTETL
() Fraise carbure, 2 dents, détalonnée
() MD, 2 TAGLIENTI, SPIGOLO VIVO, SERIE LUNGA

P New coating and tool geometry applied resulting outstanding P Aufgrund einer neuartigen Beschichtung und neuer Werkzeuggeometrien

cutting abilities and wear resistance. hervorragende Schnittleistung und Verschleifl¥festigkeit

p Excellent for cutting prehardened steels, carbon steels, alloy P Ausgezeichnet geeignet flir das Frasen von vorvergutetem Stahl, kohlenstoff
steels of molds and dies, up to HRc55 and machine parts. Stahl, legiertem Stahl fiir Formen, bis HRc55 und Maschinenbauteile.

P For 1.0mm and under 1.0mm diameter size products, it is P Bei Frasern mit einem @ < 1,0mm gewahrleistet die "Doppel-Hals-Geometrie"
designed with a double neck to increase tool rigidity and to eine erhdhte Werkzeugsteifigkeit und minimiert Vibrationen wahrend der
minimize vibration. Bearbeitung.

P Available in several effective lengths of cut and also overall P Die Auswahl an verschiedenen Effektiv- und Gesamt-Langen der Werkzeuge
lengths to apply on various rib processing. ermdglicht die Herstellung der verschiedensten Steg- und Rippen-Variationen.

=0k
P.316-325
Unit : mm
Diameter Diameter of Cut Below Shank Length Diameter
D1 D2 L1 L3 L2 D3
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Y SEM84500702E 0.7 4 1.2 2 45 0.65
% SEM84500704E 0.7 4 1.2 4 45 0.65
% SEM84500706E 0.7 4 1.2 6 45 0.65
SEM84500708E 0.7 4 1.2 8 45 0.65
SEM84500710E 0.7 4 1.2 10 45 0.65
SEM84500712E 0.7 4 1.2 12 45 0.65
% SEM84500802E 0.8 4 1.2 2 45 0.75
% SEM84500803E 0.8 4 1.2 3 45 0.75
% SEM84500804E 0.8 4 1.2 4 45 0.75
% SEM84500805E 0.8 4 1.2 5 45 0.75
% SEM84500806E 0.8 4 1.2 6 45 0.75
% SEM84500808E 0.8 4 1.2 8 45 0.75
% SEM84500810E 0.8 4 1.2 10 45 0.75
SEM84500812E 0.8 4 1.2 12 45 0.75
SEM84500814E 0.8 4 1.2 14 45 0.75
SEM84500816E 0.8 4 1.2 16 45 0.75
SEM84500820E 0.8 4 1.2 20 45 0.75
SEM84500906E 0.9 4 1.3 6 45 0.85
SEM84500908E 0.9 4 1.3 8 45 0.85
SEM84500910E 0.9 4 1.3 10 45 0.85
% SEM84501002E 1.0 4 1.5 2 50 0.95
% SEM84501003E 1.0 4 1.5 3 50 0.95
% SEM84501004E 1.0 4 1.5 4 50 0.95
% SEM84501005E 1.0 4 1.5 5 50 0.95
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ISO M
D&i‘ﬁg‘%n Non-alloy steel Low alloy steel Hl%l:gllgydedsgsel Stainless steel Grey cast iron Nodlijlrgrr‘ cast Malleiarg::e cast
VDI 3323 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 15 23 10 10 26 3 25 21

HB 125 190 250 270 300 180 275 300 350 200 325 200 240 180 180 260 160 250 130 230
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Material ~ Aluminum- i and Al Non Metallic " i Hardened ~ Chiled Hardened
DeSonpion wiought oy Aluminum-castaloyed CoPRErEne Fiepperilove: o el Heat Resistant Super Alloys  Ttanium Alloys"qyeq/™ Castlron Castiron
WDI3%3 21 22 23 24 25 26 27 28 29 30 31 3 33 34 35 3 3 38 39 40 41
HRc 15 30 25 38 34 55 60 42 55
HE 60 10 75 9 130 10 90 100 200 280 250 350 320 400Rm1050Rm 550 630 400 560
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PLAIN SHANK Y 3|1 [+ 7 1 J-.

CARBIDE, 2 FLUTE with EXTENDED NECK
@ VOLLHARTMETALL, 2 SCHNEIDEN mit ABGESETZTEM SCHAFTTETL

() Fraise carbure, 2 dents, détalonnée

() MD, 2 TAGLIENTI, SPIGOLO VIVO, SERIE LUNGA

P New coating and tool geometry applied resulting outstanding
cutting abilities and wear resistance.

P Excellent for cutting prehardened steels, carbon steels, alloy
steels of molds and dies, up to HRc55 and machine parts.

P For 1.0mm and under 1.0mm diameter size products, it is
designed with a double neck to increase tool rigidity and to
minimize vibration.

P Available in several effective lengths of cut and also overall
lengths to apply on various rib processing.

[k

P.316-325

P Aufgrund einer neuartigen Beschichtung und neuer Werkzeuggeometrien
hervorragende Schnittleistung und Verschleilfestigkeit

P Ausgezeichnet geeignet fiir das Frasen von vorvergitetem Stahl, kohlenstoff
Stahl, legiertem Stahl fiir Formen, bis HRc55 und Maschinenbauteile.

P Bei Frasern mit einem @ < 1,0mm gewahrleistet die "Doppel-Hals-Geometrie"
eine erhéhte Werkzeugsteifigkeit und minimiert Vibrationen wahrend der
Bearbeitung.

P Die Auswahl an verschiedenen Effektiv- und Gesamt-Langen der Werkzeuge
ermoglicht die Herstellung der verschiedensten Steg- und Rippen-Variationen.

.
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Unit : mm

Mill Shank Length Length Overall Neck
Diameter Diameter of Cut Below Shank Length Diameter
D1 D2 L1 L3 L2 D3

% SEM84501006E 1.0 4 1.5 6 50 0.95
SEM84501007E 1.0 4 1.5 7 50 0.95
% SEM84501008E 1.0 4 1.5 8 50 0.95
% SEM84501010E 1.0 4 1.5 10 50 0.95
% SEM84501012E 1.0 4 1.5 12 50 0.95
% SEM84501014E 1.0 4 1.5 14 50 0.95
% SEM84501016E 1.0 4 1.5 16 50 0.95
SEM84501018E 1.0 4 1.5 18 50 0.95
% SEM84501020E 1.0 4 1.5 20 50 0.95
SEM84501022E 1.0 4 1.5 22 60 0.95
SEM84501026E 1.0 4 1.5 26 60 0.95
SEM84501030E 1.0 4 1.5 30 70 0.95
SEM84501040E 1.0 4 1.5 40 80 0.95
SEM84501050E 1.0 4 1.5 50 100 0.95
SEM84501204E 1.2 4 1.8 4 50 1.15
% SEM84501206E 1.2 4 1.8 6 50 1.15
% SEM84501208E 1.2 4 1.8 8 50 1.15
% SEM84501210E 1.2 4 1.8 10 50 1.15
% SEM84501212E 1.2 4 1.8 12 50 1.15
SEM84501214E 1.2 4 1.8 14 50 1.15
SEM84501216E 1.2 4 1.8 16 50 1.15
SEM84501220E 1.2 4 1.8 20 50 1.15
SEM84501226E 1.2 4 1.8 26 60 1.15
SEM84501230E 1.2 4 1.8 30 70 1.15
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up to @6 0~-0.012 h5
over J6 0~-0.015
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ISO M
Dysactﬁgfén Non-alloy steel Low alloy steel Hi%rrugltlgoyleg{:gelel, Stainless steel Grey cast iron N°d‘i’r|grr1 cast Malleﬁtl)):? cast
VDI 3323 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 15 23 10 10 26 3 25 21

HB 125 190 250 270 300 180 275 300
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Material Aluminum-
Description - wrought alloy

HRc
HB 60 100 75 90 130 110 90 100
Recommend

Materials
VDI3323 21 22 23 24 25 26 27 28 29

Aluminum-cast, alloyed mppg,gggg’é’g;’?‘m Non Metallic

350 200 325 200 240 180 180 260 160 250 130 230
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s |
Hardened Chiled Hardened
steel

Heat Resistant Super Alloys Titanium Alloys Castlron|Castlron

30 31 32 3] 34 35 36 37 38 39 40 4

15 30 25 38 34 55 60 42 55

200 280 250 350 320 400Rm 1050Rm 550 630 400 550
O © O
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-~ 4G MILL
I/G END M”_LS PLAINSHANK

CARBIDE, 2 FLUTE with EXTENDED NECK

& VOLLHARTMETALL, 2 SCHNEIDEN mit ABGESETZTEM SCHAFTTETL
() Fraise carbure, 2 dents, détalonnée
() MD, 2 TAGLIENTI, SPIGOLO VIVO, SERIE LUNGA

P New coating and tool geometry applied resulting outstanding P Aufgrund einer neuartigen Beschichtung und neuer Werkzeuggeometrien

cutting abilities and wear resistance. hervorragende Schnittleistung und Verschleifl¥festigkeit

P Excellent for cutting prehardened steels, carbon steels, alloy P Ausgezeichnet geeignet flir das Frasen von vorvergutetem Stahl, kohlenstoff
steels of molds and dies, up to HRc55 and machine parts. Stahl, legiertem Stahl fiir Formen, bis HRc55 und Maschinenbauteile.

p» For 1.0mm and under 1.0mm diameter size products, it is P Bei Frasern mit einem @ < 1,0mm gewahrleistet die "Doppel-Hals-Geometrie"
designed with a double neck to increase tool rigidity and to eine erhdhte Werkzeugsteifigkeit und minimiert Vibrationen wéahrend der
minimize vibration. Bearbeitung.

P Available in several effective lengths of cut and also overall P Die Auswahl an verschiedenen Effektiv- und Gesamt-Langen der Werkzeuge
lengths to apply on various rib processing. ermadglicht die Herstellung der verschiedensten Steg- und Rippen-Variationen.

.l @ a P.316-325
Unit : mm
Mill Shank Length Length Overall Neck
Diameter Diameter of Cut Below Shank Length Dlameter

2]

o

-

L2

Y SEM84501406E 14 4 2.1 6 50 1.35
* SEM84501408E 1.4 4 2.1 8 50 1.35
SEM84501410E 14 4 2.1 10 50 1.35
SEM84501414E 14 4 2.1 14 50 1.35
SEM84501416E 1.4 4 2.1 16 50 1.35
SEM84501420E 14 4 2.1 20 50 1.35
% SEM84501504E 1.5 4 23 4 50 1.45
SEM84501505E 1.5 4 23 5 50 1.45
% SEM84501506E 1.5 4 23 6 50 1.45
SEM84501507E 1.5 4 23 7 50 1.45
% SEM84501508E 1.5 4 23 8 50 1.45
% SEM84501510E 1.5 4 23 10 50 1.45
% SEM84501512E 1.5 4 23 12 50 1.45
% SEM84501514E 1.5 4 23 14 50 1.45
% SEM84501516E 1.5 4 23 16 50 1.45
% SEM84501518E 1.5 4 23 18 50 1.45
% SEM84501520E 1.5 4 23 20 50 1.45
SEM84501522E 1.5 4 23 22 60 1.45
SEM84501526E 1.5 4 23 26 60 1.45
SEM84501530E 1.5 4 23 30 70 1.45
SEM84501608E 1.6 4 23 8 50 1.55
SEM84501610E 1.6 4 23 10 50 1.55
SEM84501612E 1.6 4 23 12 50 1.55
SEM84501616E 1.6 4 2.3 16 50 1.55
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ISO M
D&Z‘tep"fén Non-alloy steel Low alloy steel ngmll&edsgsel Stainless steel Grey cast iron Nodular cast Mallelarglr:e cast
VDI 3323 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 15 23 10 10 26 3 25 21

HB 125 190 250 270 300 180 275 300 350 200 325 200 240 180 180 260 160 250 130 230
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ceemet ... N ] s | H |
Dgiﬁ;"?én wﬁr\'olffgml;??&y Aluminum-cast, alloyed Oopper and O%pperAlloys N&na{‘gﬁzg'c Heat Resistant Super Alloys Titanium Alloys Hardened cﬂ% "Claagelrg
VDI3323 21 22 23 24 25 29 30 31 32 33 34 35 36 37 38 39 40 41

HRc 15 30 25 38 34 55 60 42 55

HB 60 100 75 90 130 10 90 100 200 280 250 350 320 400Rm 1050Rm 550 630 400 550
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PLAIN SHANK Y 3|1 [+ 7 1 J-.

CARBIDE, 2 FLUTE with EXTENDED NECK
@ VOLLHARTMETALL, 2 SCHNEIDEN mit ABGESETZTEM SCHAFTTETL

() Fraise carbure, 2 dents, détalonnée

() MD, 2 TAGLIENTI, SPIGOLO VIVO, SERIE LUNGA

P New coating and tool geometry applied resulting outstanding
cutting abilities and wear resistance.

P Excellent for cutting prehardened steels, carbon steels, alloy
steels of molds and dies, up to HRc55 and machine parts.

P For 1.0mm and under 1.0mm diameter size products, it is
designed with a double neck to increase tool rigidity and to
minimize vibration.

P Available in several effective lengths of cut and also overall
lengths to apply on various rib processing.

[k

P.316-325

P Aufgrund einer neuartigen Beschichtung und neuer Werkzeuggeometrien
hervorragende Schnittleistung und Verschleilfestigkeit

P Ausgezeichnet geeignet fiir das Frasen von vorvergitetem Stahl, kohlenstoff
Stahl, legiertem Stahl fiir Formen, bis HRc55 und Maschinenbauteile.

P Bei Frasern mit einem @ < 1,0mm gewahrleistet die "Doppel-Hals-Geometrie"
eine erhéhte Werkzeugsteifigkeit und minimiert Vibrationen wahrend der
Bearbeitung.

P Die Auswahl an verschiedenen Effektiv- und Gesamt-Langen der Werkzeuge
ermoglicht die Herstellung der verschiedensten Steg- und Rippen-Variationen.

.

L2

Unit : mm

Mill Shank Length Length Overall Neck
Diameter Diameter of Cut Below Shank Length Diameter
D1 D2 L1 L3 L2 D3

SEM84501620E 1.6 4 2.3 20 50 1.55
% SEM84501808E 1.8 4 2.7 8 50 1.75
% SEM84501810E 1.8 4 2.7 10 50 1.75
% SEMB84501812E 1.8 4 2.7 12 50 1.75
SEM84501816E 1.8 4 2.7 16 50 1.75
SEM84501820E 1.8 4 2.7 20 50 1.75
% SEM84502006E 2.0 4 3 6 50 1.95
% SEM84502008E 20 4 3 8 50 1.95
% SEM84502010E 20 4 3 10 50 1.95
% SEM84502012E 2.0 4 3 12 50 1.95
% SEM84502014E 2.0 4 3 14 50 1.95
% SEM84502016E 20 4 3 16 50 1.95
SEM84502018E 20 4 3 18 50 1.95
% SEM84502020E 2.0 4 3 20 50 1.95
SEM84502022E 2.0 4 3 22 60 1.95
% SEM84502026E 20 4 3 26 60 1.95
% SEM84502030E 20 4 3 30 70 1.95
% SEM84502035E 2.0 4 3 35 70 1.95
% SEM84502040E 2.0 4 3 40 80 1.95
SEM84502045E 20 4 3 45 90 1.95
SEM84502050E 20 4 3 50 100 1.95
SEM84502060E 2.0 4 3 60 110 1.95
% SEM84502508E 25 4 4 8 50 2.40
% SEM84502510E 25 4 4 10 50 2.40
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ISO M
Dysactﬁgfén Non-alloy steel Low alloy steel Hi%rrugltlgoyleg{:gelel, Stainless steel Grey cast iron N°d‘i’r|grr1 cast Malleﬁtl)):? cast
VDI 3323 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 15 23 10 10 26 3 25 21

HB 125 190 250 270 300 180 275 300
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Material Aluminum-
Description - wrought alloy

HRc
HB 60 100 75 90 130 110 90 100
Recommend

Materials
VDI3323 21 22 23 24 25 26 27 28 29

Aluminum-cast, alloyed mppg,gggg’é’g;’?‘m Non Metallic

350 200 325 200 240 180 180 260 160 250 130 230
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s |
Hardened Chiled Hardened
steel

Heat Resistant Super Alloys Titanium Alloys Castlron|Castlron
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15 30 25 38 34 55 60 42 55
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O © O

250

phone:+82-32-526-0909, www.yg1.kr, E-mail:yg1@yg1.kr

%S YG-1CO, LTD.



-~ 4G MILL
I/G END M”_LS PLAINSHANK

CARBIDE, 2 FLUTE with EXTENDED NECK

& VOLLHARTMETALL, 2 SCHNEIDEN mit ABGESETZTEM SCHAFTTETL
() Fraise carbure, 2 dents, détalonnée
() MD, 2 TAGLIENTI, SPIGOLO VIVO, SERIE LUNGA

P New coating and tool geometry applied resulting outstanding P Aufgrund einer neuartigen Beschichtung und neuer Werkzeuggeometrien

cutting abilities and wear resistance. hervorragende Schnittleistung und Verschleifl¥festigkeit

p Excellent for cutting prehardened steels, carbon steels, alloy P Ausgezeichnet geeignet flir das Frasen von vorvergutetem Stahl, kohlenstoff
steels of molds and dies, up to HRc55 and machine parts. Stahl, legiertem Stahl fiir Formen, bis HRc55 und Maschinenbauteile.

P For 1.0mm and under 1.0mm diameter size products, it is P Bei Frasern mit einem @ < 1,0mm gewahrleistet die "Doppel-Hals-Geometrie"
designed with a double neck to increase tool rigidity and to eine erhdhte Werkzeugsteifigkeit und minimiert Vibrationen wahrend der
minimize vibration. Bearbeitung.

P Available in several effective lengths of cut and also overall P Die Auswahl an verschiedenen Effektiv- und Gesamt-Langen der Werkzeuge
lengths to apply on various rib processing. ermdglicht die Herstellung der verschiedensten Steg- und Rippen-Variationen.

=0k
P.316-325
Unit : mm
Diameter Diameter of Cut Below Shank Length Diameter
D1 D2 L1 L3 L2 D3

2]

o

-

L2

Y SEM84502512E 25 4 4 12 50 2.40
SEM84502514E 25 4 4 14 50 2.40
% SEM84502516E 2.5 4 4 16 50 2.40
SEM84502518E 25 4 4 18 50 2.40
% SEM84502520E 25 4 4 20 50 2.40
SEM84502522E 25 4 4 22 60 2.40
% SEM84502526E 2.5 4 4 26 60 2.40
SEM84502530E 25 4 4 30 70 2.40
SEM84502535E 25 4 4 35 70 2.40
SEM84502540E 25 4 4 40 80 2.40
SEM84502545E 2.5 4 4 45 90 2.40
SEM84502550E 25 4 4 50 100 2.40
% SEM84503006E 3.0 6 4.5 6 50 2.85
% SEM84503008E 3.0 6 4.5 8 50 2.85
% SEM84503010E 3.0 6 4.5 10 50 2.85
% SEM84503012E 3.0 6 4.5 12 50 2.85
% SEM84503014E 3.0 6 4.5 14 60 2.85
% SEM84503016E 3.0 6 4.5 16 60 2.85
% SEM84503018E 3.0 6 4.5 18 60 2.85
% SEM84503020E 3.0 6 4.5 20 60 2.85
SEM84503022E 3.0 6 4.5 22 65 2.85
% SEM84503026E 3.0 6 4.5 26 65 2.85
% SEM84503030E 3.0 6 4.5 30 70 2.85
% SEM84503035E 3.0 6 4.5 35 70 2.85
% : Stock Item » NEXT PAGE
up to @6 0~-0.012 h5
over J6 0~-0.015
© : Excellent O:Good
ISO M
D&i‘ﬁg‘%n Non-alloy steel Low alloy steel Hl%l:gllgydedsgsel Stainless steel Grey cast iron Nodlijlrgrr‘ cast Malleiarg::e cast
VDI 3323 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 15 23 10 10 26 3 25 21

HB 125 190 250 270 300 180 275 300 350 200 325 200 240 180 180 260 160 250 130 230
Recommend O ©) © © © ©) © © © ©) © ©) ©) ©) O ©) ©) O ©) O
180 I —

| H
Material ~ Aluminum- i and Al Non Metallic " i Hardened ~ Chiled Hardened
DeSonpion wiought oy Aluminum-castaloyed CoPRErEne Fiepperilove: o el Heat Resistant Super Alloys  Ttanium Alloys"qyeq/™ Castlron Castiron
WDI3%3 21 22 23 24 25 26 27 28 29 30 31 3 33 34 35 3 3 38 39 40 41
HRc 15 30 25 38 34 55 60 42 55
HE 60 10 75 9 130 10 90 100 200 280 250 350 320 400Rm1050Rm 550 630 400 560
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CARBIDE

4G MILL

END MILLS

4G MILL

70

END MILLS

PLAIN SHANK Y 3|1 [+ 7 1 J-.

CARBIDE, 2 FLUTE with EXTENDED NECK
@ VOLLHARTMETALL, 2 SCHNEIDEN mit ABGESETZTEM SCHAFTTETL

() Fraise carbure, 2 dents, détalonnée

() MD, 2 TAGLIENTI, SPIGOLO VIVO, SERIE LUNGA

P New coating and tool geometry applied resulting outstanding
cutting abilities and wear resistance.

P Excellent for cutting prehardened steels, carbon steels, alloy
steels of molds and dies, up to HRc55 and machine parts.

P For 1.0mm and under 1.0mm diameter size products, it is
designed with a double neck to increase tool rigidity and to
minimize vibration.

P Available in several effective lengths of cut and also overall
lengths to apply on various rib processing.

P.316-325

[k

P Aufgrund einer neuartigen Beschichtung und neuer Werkzeuggeometrien
hervorragende Schnittleistung und Verschleilfestigkeit

P Ausgezeichnet geeignet fiir das Frasen von vorvergitetem Stahl, kohlenstoff
Stahl, legiertem Stahl fiir Formen, bis HRc55 und Maschinenbauteile.

P Bei Frasern mit einem @ < 1,0mm gewahrleistet die "Doppel-Hals-Geometrie"
eine erhéhte Werkzeugsteifigkeit und minimiert Vibrationen wahrend der
Bearbeitung.

P Die Auswahl an verschiedenen Effektiv- und Gesamt-Langen der Werkzeuge
ermoglicht die Herstellung der verschiedensten Steg- und Rippen-Variationen.

.

L2

Unit : mm

Mill Shank Length Length Overall Neck
Diameter Diameter of Cut Below Shank Length Diameter
D1 D2 L1 L3 L2 D3

% SEM84503040E 3.0 6 4.5 40 80 2.85
SEM84503045E 3.0 6 4.5 45 20 2.85
SEM84503050E 3.0 6 4.5 50 100 2.85
SEM84503060E 3.0 6 4.5 60 100 2.85
SEM84504008E 4.0 6 6 8 50 3.85

% SEM84504010E 4.0 6 6 10 50 3.85

% SEM84504012E 4.0 6 6 12 50 3.85
SEM84504014E 4.0 6 6 14 60 3.85

% SEM84504016E 4.0 6 6 16 60 3.85

% SEM84504018E 4.0 6 6 18 60 3.85

% SEM84504020E 4.0 6 6 20 60 3.85
SEM84504022E 4.0 6 6 22 65 3.85

% SEM84504026E 4.0 6 6 26 65 3.85

% SEM84504030E 4.0 6 6 30 70 3.85

% SEM84504035E 4.0 6 6 35 70 3.85

% SEM84504040E 4.0 6 6 40 80 3.85

% SEM84504045E 4.0 6 6 45 90 3.85
SEM84504050E 4.0 6 6 50 100 3.85
SEM84504060E 4.0 6 6 60 100 3.85
SEM84505016E 5.0 6 8 16 60 4.85

% SEM84505020E 5.0 6 8 20 60 4.85
SEM84505026E 5.0 6 8 26 65 4.85

% SEM84505030E 5.0 6 8 30 70 4.85

% SEM84505035E 5.0 6 8 35 75 4.85

% : Stock Item » NEXT PAGE
up to @6 0~-0.012 h5
over J6 0~-0.015
© : Excellent O :Good
ISO M
Dysactﬁgfén Non-alloy steel Low alloy steel Hi%rrugltlgoyleg{:gelel, Stainless steel Grey cast iron N°d‘i’r|grr1 cast Malleﬁtl)):? cast
VDI 3323 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 15 23 10 10 26 3 25 21

HB 125 190 250 270 300 180 275 300
Recommend O O © © © O © ©
IS0

Material Aluminum-
Description - wrought alloy

HRc
HB 60 100 75 90 130 110 90 100
Recommend

Materials
VDI3323 21 22 23 24 25 26 27 28 29

Aluminum-cast, alloyed mppg,gggg’é’g;’?‘m Non Metallic

350 200 325 200 240 180 180 260 160 250 130 230
© O © O O O O O O O O O

s |
Hardened Chiled Hardened
steel

Heat Resistant Super Alloys Titanium Alloys Castlron|Castlron

30 31 32 3] 34 35 36 37 38 39 40 4

15 30 25 38 34 55 60 42 55

200 280 250 350 320 400Rm 1050Rm 550 630 400 550
O © O
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-~ 4G MILL
I/G END M”_LS PLAINSHANK

CARBIDE, 2 FLUTE with EXTENDED NECK

& VOLLHARTMETALL, 2 SCHNEIDEN mit ABGESETZTEM SCHAFTTETL
() Fraise carbure, 2 dents, détalonnée
() MD, 2 TAGLIENTI, SPIGOLO VIVO, SERIE LUNGA

» New coating and tool geometry applied resulting outstanding P Aufgrund einer neuartigen Beschichtung und neuer Werkzeuggeometrien

cutting abilities and wear resistance. hervorragende Schnittleistung und Verschleifl¥festigkeit

p Excellent for cutting prehardened steels, carbon steels, alloy P Ausgezeichnet geeignet flr das Frasen von vorvergutetem Stahl, kohlenstoff
steels of molds and dies, up to HRc55 and machine parts. Stahl, legiertem Stahl fiir Formen, bis HRc55 und Maschinenbauteile.

p» For 1.0mm and under 1.0mm diameter size products, it is P Bei Frasern mit einem g < 1,0mm gewahrleistet die "Doppel-Hals-Geometrie"
designed with a double neck to increase tool rigidity and to eine erhdhte Werkzeugsteifigkeit und minimiert Vibrationen wéahrend der
minimize vibration. Bearbeitung.

P Available in several effective lengths of cut and also overall P Die Auswahl an verschiedenen Effektiv- und Gesamt-Langen der Werkzeuge
lengths to apply on various rib processing. ermadglicht die Herstellung der verschiedensten Steg- und Rippen-Variationen.

— o] ==

:[D1
B L1
‘ L3
: .l @ a P.316-325
Unit : mm
Mill Shank Length Length Overall Neck
Diameter Diameter of Cut Below Shank Length Diameter
D1 D2 L1 L3 L2 D3

% SEM84505040E 5.0 6 8 40 80 4.85
% SEM84505050E 5.0 6 8 50 920 4.85
SEM84505060E 5.0 6 8 60 100 4.85
% SEMB84506015E 6.0 6 9 15 60 5.85
% SEM84506020E 6.0 6 9 20 60 5.85
% SEM84506030E 6.0 6 9 30 70 5.85
% SEM84506032E 6.0 6 9 32 90 5.85
% SEM84508025E 8.0 8 12 25 70 7.70
% SEM84508030E 8.0 8 12 30 80 7.70
% SEM84508042E 8.0 8 12 42 100 7.70
% SEM84510030E 10.0 10 15 30 75 9.70
SEM84510035E 10.0 10 15 35 80 9.70
% SEM84510045E 10.0 10 15 45 100 9.70
% SEM84512035E 12.0 12 20 35 80 11.70
SEM84512040E 12.0 12 20 40 90 11.70
% SEM84512050E 12.0 12 20 50 110 11.70
% : Stock Item
up to @6 0~-0.012 h5
over J6 0~-0.015
© : Excellent O:Good
150 | ————— M
Dz;nt‘?pﬁ‘?én Non-alloy steel Low alloy steel ngmll&edsgsd Stainless steel Grey cast iron Nw?lrgrr‘ cast Malleiargl: cast
VDI 3323 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 15 23 10 10 26 3 25 21

HB 125 190 250 270 300 180 275 300 350 200 325 200 240 180 180 260 160 250 130 230
Recommend O ©) © © © ©) © © © ©) © ©) ©) ©) O ©) ©) O ©) O
180 I —

| 2 H |

Material ~ Aluminum- . Copperand Al Non Metallic - . Hardened Chiled Hardened

Description wrought alloy Aluminum-cast, alloyed (Bronze/grass oys Materials Heat Resistant Super Alloys Titanium Alloys ““giee™"  Castlron Castlron
27

)
VDI3323 21 22 23 24 25 26 28 29 30 31 32 33 34 35 36 37 38 39 40 M

HRc 15 30 25 38 34 55 60 42 55
HB 60 100 75 20 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 550 630 400 550
Recommend O © O
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CARBIDE

Y / 4G MILL
RECOMMENDED CUTTING CONDITIONS
/G END MILLS EMPFOHLENE SCHNEIDPARAMETER

2 FLUTE - SLO.ITING =m/min. = mm/too
EM8 5 Sl \F?I:’M:/rev,/min, 'I::ZEED :/r;mt/}:nin.

Ap=mm LBS = Length Below Shank

Material Diameter (@)

Description

fz 0.003 | 0.003  0.003 | 0.004 | 0.005  0.005  0.004 0.004  0.006 | 0.006 0.005 | 0.005 | 0.005  0.005 0.004 | 001 | 001

1-5 Non-alloy steel RPM {50930 50930 44563 4244138197 3819735014 35014 33953 33953 30770|30770 30770 27587|20160 27056 | 27056
FEED | 306 | 306 | 267 | 340 | 382 | 382 | 280 | 280 | 407 | 407 308 308 | 308 276 161 | 541 | 541
Ap 0.009 | 0.006 0.002|0.013 | 0.018 0.013 0.007 0.005 0.019 0019 0011 0.007 0.007 0.004|0.003 0.036 | 0.025
Ve 16 16 14 | 20 24 | 24 22 22 32 32 129 | 29 29 | 26 19 34 | 34
fz 0.003 | 0.003 | 0.003 | 0.004 0.005 | 0.005  0.004  0.004 0.006 0.006 0.005|0.005 0.005|0.005 0.004 001 001
RPM {50930 50930 44563 4244138197 3819735014 35014 33953 33953 30770|30770 30770 27587|20160 27056 27056
FEED | 306 | 306 | 267 | 340 | 382 | 382 | 280 | 280 | 407 | 407 308 308 | 308 276 161 | 541 541
Ap 0.009 | 0.006 0.002|0.013 | 0.018 0.013 0.007 0.005 0.019 0019 0011 0.007 0.007 0.004 | 0.003 0.036 | 0.025
Vc 15 15 13 19 23 23 21 21 30 30 | 27 27 27 | 24 18 32 32
0.003 | 0.007 | 0.007
1909925465 25465
FEED | 191 | 191 | 166 | 242 | 293 | 293 | 201 | 201 | 255 | 255 | 229 229 | 229 K 153 115 | 357 | 357

Ap 0.007 | 0.005 0.002 0.010 0014 0.01  0.006 0.004 0.015 0.015 0.008  0.005 0.005 0.003 | 0.002 | 0.028 0.02

Vc 16 16 4 20 | 24 | 24 22 22 32 32 1 29 | 29 29 | 26 19 34 | 34

fz 0.003 | 0.003  0.003  0.004 | 0.005 0.005 0.004 0.004  0.006 | 0.006 0.005 0.005|0.005 0.005 0.004 | 0.01 | 001

10-11.1 RPM {50930 50930 44563 4244138197 3819735014 35014 33953 33953 30770|30770 30770 27587|20160 27056 | 27056
FEED | 306 | 306 | 267 | 340 | 382 | 382 | 280 | 280 | 407 | 407 308 308 | 308 276 161 | 541 541
Ap 0.009 | 0.006 0.002 | 0.013 | 0.018 0.013 0.007 | 0.005 0.019 0.019 0.011|0.007 0.007 | 0.004 | 0.003  0.036  0.025
Vc 15 15 13 19 23 23 21 21 30 30 | 27 27 27 | 24 18 32 32
fz 0.002 | 0.002  0.002 | 0.003 | 0.004 0.004 0.003 | 0.003 0.004 0.004  0.004|0.004 0.004 0.003|0.003  0.007  0.007
RPM 47746 47746 41380|40319 36606 36606 33423 33423 31831 31831 28648 28648 28648 25465| 19099 25465 25465
FEED | 191 | 191 | 166 | 242 | 293 | 293 | 201 | 201 | 255 | 255 | 229 229 | 229 153 115 | 357 | 357
Ap 0.007 | 0.005 0.002  0.010  0.014 0.01  0.006 0.004 0.015 0.015 0.008  0.005 0.005 0.003 | 0.002 | 0.028 0.02
Vc 16 16 14 20 24 | 24 22 22 32 032 | 29 | 29 | 29 | 26 19 34 | 34
fz 0.003 | 0.003  0.003  0.004 0.005 0.005 0.004 0.004  0.006 | 0.006 0.005 0.005 | 0.005 0.005 0.004 001 | 001
RPM {50930 50930 4456342441 38197 3819735014 35014 33953 33953 30770|30770 30770 27587|20160 27056 | 27056
FEED | 306 | 306 | 267 | 340 | 382 | 382 | 280 | 280 | 407 | 407 308 308 | 308 276 161 | 541 541
Ap 0.009 | 0.006 0.002 | 0.013 | 0.018 0.013 0.007 | 0.005 0.019 0.019 0.011|0.007 0.007 | 0.004 | 0.003  0.036  0.025
Ve 13 13 1" 16 | 20 | 20 18 18 27 | 27 24 24 | 24 21 16 | 29 | 29
fz 0.002 | 0.002  0.002 | 0.002 | 0.003 0.003  0.003 | 0.003 0.004 0.004  0.004 | 0.004 0.004 0.003|0.003 0.006  0.006

Hardenedsteel  RPM |41380/41380 3501433953 31831 31831 28648 28648 28648| 2864825465 25465 25465 22282 16977 23077 23077

38.2 FEED | 166 | 166 | 140 | 136 | 191 | 191 | 172 | 172 | 229 | 229 K 204 204 | 204 K 134 102 | 277 | 277
Ap 0.005 | 0.004 0.001 | 0.007 | 0.01 ' 0.007 0.004 0.003 0.011 0.011 0.006 | 0.004 0.004 0.002|0.002 002 0014

Ve 15015 13 019 | 23 23| 21 21 30|30 | 27 27 | 27 | 24 18 32 32
fz 0.002 | 0.002 0.002 | 0.003 | 0.004 | 0.004 0.003 | 0.003 0.004 | 0.004 0.004 0.004 0.004 0.003|0.003 0.007 | 0.007
ZIM8 Chilled Cast Iron

4G MILL

END MILLS Low alloy steel
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High alloyed steel,
and tool steel

RPM 47746 47746 41380|40319 36606 36606 33423 33423 31831 31831 2864828648 28648 25465|19099 25465 25465
FEED | 191 | 191 | 166 | 242 | 293 | 293 | 201 | 201 | 255 | 255 229 229 | 229 153 115 | 357 | 357
Ap 0.007 | 0.005 0.002 | 0.010 0.014| 001  0.006 0.004 0.015 0015 0.008 0.005 0.005 | 0.003|0.002 0.028 | 0.02
Ve 13 13 1 16 | 20 | 20 18 18 27 | 27 24 24 | 24 21 16 | 29 | 29
Hardened fz 0.002 | 0.002  0.002 | 0.002 | 0.003 0.003  0.003 | 0.003 0.004 0.004 0.004|0.004 0.004 0.003|0.003  0.006 0.006
Castlron RPM {41380 41380 35014|33953 31831 3183128648 28648 28648 28648 25465|25465 25465 22282|16977 23077 23077
FEED | 166 | 166 | 140 | 136 | 191 | 191 | 172 | 172 | 229 | 229 K 204 204 | 204 134 102 | 277 | 277
Ap 0.005 | 0.004 | 0.001 | 0.007 | 0.01 | 0.007  0.004 |0.003 0.011 0.0110.006 | 0.004 0.004 | 0.002|0.002 002 0014

P NEXT PAGE
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Apl

(Depth of cut per one pass)
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CARBIDE

'I/G 4G MILL RECOMMENDED CUTTING CONDITIONS
EMPFOHLENE SCHNEIDPARAMETER

E M 8 RIES 2 FLUTE - SLOTTING Ve =m/min. fz = mm/tooth
RPM =rev./min. FEED = mm/min.

Ap=mm LBS = Length Below Shank

[ 05 ] 0506 [ 06 |

| 3 1 4] 5 618 M0]12114]16] 23]
3939 39 34 26 26 13 13 4 5 5
fz | 001 0009 0009 0009 0.008 0.008 0007 0006 001 001 001 001 0009 0.009 0009 0.008 0007 0007 0.006 0006 0.005 0014 0014

IE] RPM 27056 24660 24660 24669 22282 22282 16711 7958 27375 27375 27375 27375 24828 24828 24828 21645 16552 16552 8276 | 8276 2546 27587 27587

FEED| 541 | 444 | 444 | 444 357 | 357 | 234 | 95 | 547 | 547 | 547 | 547 | 447 | 447 | 447 | 346 1 232 1 232 | 99 | 99 | 25 | 772 | 772
Ap 0025 0.014/0.014/0.009 0.009 0.005|0.004 0.004 0.045 0.045]0.032/0.032 0.018 0.018|/0.011 0.011 0.007 0.005 0.005 0.005 0.005 0.038 0.038

END MILLS

Diameter ()

Ve |34 31 31|31 | 28 28|21 10 43 43 43 43 39 39 39 34|26 26 13 13 4 5 5

f2 | 001 0009 0009|0009 0.008 0.008 0007 0.006 001 | 001 001 001 0009 0009 0.009 0008 0.007 0.007 0.006 0.006 0.005 0.014 0014

RPM 27056|24669 24669 24669|22282 22282 16711 7958 27375 27375 27375 27375|24828 24828 2482821645 16552 16552 8276 8276 | 2546 27587 27587

FEED| 541 444 | 444 | 444 | 357 | 357 | 234 | 95 | 547 | 547 547 547 | 447 447 447 | 346 | 232|232 | 99 99 | 25 772 772

Ap |0025 0014 0014|0009 0.009 0.005| 0004 0.004 0045|0045 0032 0032 0018 0018 0.011 0011 0007 0.005 0.005 0005 0.005 0.038| 0038 4G MILL
Ve |32 129 20 29 26 2 19 10 41 41 | 41 | 41 36 36 36 32 24 24 12| 12| 4 | 49 49 END MILLS
fz 0007 0.007 0007|0007 0.006 0.006 0005 0.005 0.008 0.008|0.008 0.008 0.007|0.007 0.007 0.007|0.006 0.006 0.005 0.005 0.004 0.011 0011

RPM 25465|23077 23077 23077/20690 20690 15120| 7958 26101 2610126101/26101 2291822918/22918 20372 1527915279 7639 | 7639 | 2546 25995 25995

FEED 357 323 | 323 | 323 | 248 | 248 | 151 80 418 418 418 418 321 321 321 | 285 183|183 | 76 76 @ 20 572 572

Ap | 002 0011 0011|0007 0.007 0004|0003 0.003 0035|0035 0.025 0.025 0014 0014 0.009 0009 0.005 0.004 0.004 0.004 0.004 00290029

\'d 34 | 3 31 31 | 28 | 28 | 21 10 | 43 | 43 43 | 43 | 39 | 39 39 34 |2 26 13 13 4 52 | 52
fz 0.01 10.009 0.009 | 0.009 0.008 0.008 0.007|0.006| 0.01 | 0.01 | 0.01 | 0.01 0.009 0.009 0.009 0.008 0.007 0.007 0.006 0.006 0.005 0.014|0.014
RPM 27056/ 24669 24669 24669 22282(22282(16711| 7958 |27375|27375 27375 27375|24828|24828|24828 21645 1655216552 8276 | 8276 | 2546 27587 27587
357 | 357 | 234 | 95 | 547 | 547 | 547 | 547 | 447 | 447 | 447 346 232 | 232 | 99 | 99 | 25 | 772|772
Ap 0.025/0.014 0.0140.009 0.009 0.005 0.004|0.004|0.045 0.045 0.032/0.032 0.018 0.018 0.011 0.011/0.007 | 0.005 0.005 0.005 0.005 0.038 0.038

Ve 32 129 29292 26 19 10 4 4 4 4 |36 36 36 32|24 24 12 12 4 49 | 49

fz | 0.007 0.007 0.007|0.007 0.006 0.006 0.005 0.005|0.008 0.008 0.008 0.008 0.007 0.007 0.007 0.007|0.006 0.006 0.005 0.005 0.004|0.011 0.011
(P4 RPM 25465/23077|23077|23077/20690 20690 15120 7958 26101 2610126101 26101/22918/22918 22918 20372/15279/15279| 7639 | 7639 | 2546 | 25995 25995
323 1323 | 323 | 248 | 248 | 151 80 | 418 | 418 | 418 | 418 321 | 321 | 321 | 285 183 | 183 | 76 | 76 | 20 | 572 | 572
0.011/0.011/0.007  0.007 0.004|0.0030.003 0.035 0.035 0.025 0.025|0.014|0.014/0.009 0.009 0.005|0.004|0.004 0.004 0.004 0.029 0.029
31 031 ) 31| 28 28 21 10 | 43 | 43 | 43 | 43 | 39 | 39 39 34 | 26 26 13 13 4 52 | 52
0.009|0.009|0.009 0.008 0.008 0.007 0.006 0.01 001 001 | 0.01 0.009 0.009 0.009 0.008 0.007 0.007 0.006 0.006 0.005 0.014 0.014
24669 24669 24669 22282 22282 16711 7958 27375 27375 273752737524828 24828 24828 21645 16552 16552 8276 8276 2546 2758727587
444 | 444 | 444 | 357 | 357 | 234 | 95 | 547 | 547 | 547 | 547 | 447 | 447 | 447 | 346 | 232 | 232 99 | 99 | 25 | 772 772
0.014/0.014|0.009 0.009 0.005|0.004 0.004 0.045 0.045 0.032 0.0320.018 0.018 0.011 0.011 0.007|0.005|0.005 0.005 0.005 0.038 0.038
Ve 29 26 26| 26| 23 23 17 9 36 36 36|36 32 32 32 2 21 2 1 n 4 43 | 43

EiNl fz 10.006|0.005 0.005 0.005 0.005 | 0.005 | 0.004 0.004 0.006|0.006 0.006 0.006 0.006 0.006| 0.006 0.005 0.004 0.004 0.004 0.004 0.003 0.009 0.009
o RPM 23077|20690 20690 20690 18303|18303/13528| 7162 22918 22918/22918/22918|20372|20372/20372 1846213369 13369 7003 | 7003 | 2546 2281222812
ELWA FEED 277 | 207 207 | 207 183 | 183 108 | 57 | 275 | 275 275 | 275 244 | 244 244 | 185 | 107 | 107 | 56 | 56 15 | 411 411
Ap 0.0140.008 | 0.008 0.005 0.005 0.003 0.002|0.002 0.025 0.025 0.018/0.018 0.01  0.01 0.006 0.006 0.004 0.003 0.003 0.003 0.003 0.021|0.021

29 29 2926 26 19 10 4 | 4 | 4 | 41 | 36 | 36 36 32|24 24 12 12 4 49 | 49
0.007 | 0.007 | 0.007 | 0.006 | 0.006 0.005 0.005 0.008 0.008 0.008 0.008 0.007 0.007 0.007 0.007 0.006 0.006 0.005 0.005 0.004 0.011 0.011
2307723077 23077 20690/20690/15120| 7958 2610126101 26101 26101|22918|22918/22918 2037215279 /15279 7639 | 7639 | 2546 | 25995 25995
323 1323 | 323 | 248 | 248 | 151 80 | 418 | 418 | 418 | 418 321 321 321 ' 285 183 | 183 | 76 | 76 | 20 | 572 | 572
0.011/0.0110.007 | 0.007 | 0.004 | 0.003 0.003 0.035 0.035 0.0250.025 0.014 0.014 0.009 0.009 0.005 0.004 0.004|0.004 0.004 0.029|0.029
\d 29 26 26| 26| 23 23 17 9 36 36 36|36 3232 32 2 21 2 1 1 4 43 | 43
fz | 0.006 0.0050.005|0.005 0.005 0.005|0.004 0.004 0.006 0.006 0.006 | 0.006 0.006 0.006|0.006 0.005 0.004 0.004 0.004 0.004 0.003 0.009 0.009
RPM 23077|20690 20690 20690 18303|18303|13528| 7162 2291822918 22918 22918|20372|20372|20372 1846213369 13369 7003 | 7003 | 2546 2281222812
FEED| 277 | 207 | 207 A 207 A 183 | 183 | 108 | 57 | 275 | 275 | 275 275 | 244 | 244 | 244 185 107 | 107 | 56 | 56 | 15 | 411 | 411
Ap 0.0140.008 |0.008 | 0.0050.005 | 0.003|0.002|0.002|0.025 0.025/0.018/0.018 | 0.01 | 0.01 1 0.006 | 0.006 | 0.004|0.003 | 0.003 0.003 0.003|0.021|0.021
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RPM 25465
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CARBIDE

'I/G 4G MILL RECOMMENDED CUTTING CONDITIONS
EMPFOHLENE SCHNEIDPARAMETER

2 FLUTE - SLO.ITING =m/min. = mm/too
EM8 5 Sl \F?I:’M:/rev,/min, 'I::ZEED :/r;mt/}:nin.

END MILLS

Ap=mm LBS = Length Below Shank
Vol | parameter IEINEEE()
150 | 330 [ 06 [ 06 [06]06][06][06]06] [ 08 [ 08 [08 |08 08|
| 1BS [ 4 | 5 ] 6] 8 1101 12]14 6] 2] 4] 6] 8]10]1212 ]3[4 [5]6]
Vc 46 46 46 4 31 31 15 15 60 54 54 48 48 36 69 69 69 62 62

fz 0013 0.013 0013 | 0011 | 001 | 001 | 0.009 0009 0014 00130013 0011 0011 001 | 0014 0014|0014 0013 0013
RPM 124404 24404 | 24404 21751 16446 16446 7958 | 7958 2728424555 |24555 21827 21827 16370 27454 | 27454 | 27454 | 24669 24669
FEED | 634 | 634 | 634 479 | 329 | 329 143 | 143 | 764 | 638 | 638 480 | 480 | 327 | 769 | 769 | 769 | 641 | 641
Ap 0.022 | 0014 | 0.014 | 0.008 | 0.005 | 0.005 | 0.005 A 0.005 | 0.063 | 0.025 | 0.016 | 0.016 A 0.009 0.006 0072  0.05 | 0.05 | 0.029  0.029
Vc 46 46 46 41 31 31 15 15 60 54 54 48 48 36 69 69 69 62 62
fz 0.013 0013 | 0013 0011 | 001 | 001 | 0.009 0.009 0014 0013|0013 |0011 0011 001 0014 0014 0014|0013 0013
RPM 124404 | 24404 | 24404 21751 16446 16446 7958 | 7958 27284 2455524555 2182721827 16370 27454 | 27454 | 27454 24669 24669
FEED | 634 | 634 | 634 479 | 329 | 329 143 | 143 | 764 | 638 | 638 480 | 480 | 327 | 769 | 769 | 769 | 641 | 641
Ap 0.022 | 0.014 | 0.014 | 0.008 | 0.005 | 0.005 | 0.005 | 0.005 | 0.063 | 0.025 | 0.016 | 0.016 | 0.009 0.006 0072 0.05 | 0.05 | 0.029  0.029

1-5
END MILLS Ve 44 44 44 | 39 | 29 29 | 15 15 57 | 51 | 51 45 | 45 34 65 | 65 65 58 | 58
fz 0009 0009|0009 0008 0007 0007 0006 0006|0011 0009 0009 0008 0008 0007 0012|0012 0012 0011 0011

4G MILL

RPM 12334323343 23343 20690 15385 15385 7958 | 7958 2592023191 /23191 20463 20463 | 15461 25863 25863 25863 23077 23077
FEED | 420 | 420 | 420 K 331 | 215 | 215 95 95 | 570 | 417 | 417 | 327 | 327 | 216 | 621 | 621 | 621 508 | 508
Ap 0017 0.011 | 0011 | 0.006 | 0.004 | 0.004 | 0.004 0.004 | 0.049 0.02 | 0.012 0.012 0.007 | 0.005 | 0.056 0.039 | 0.039 0.022 | 0.022
Vc 46 46 46 M 31 31 15 15 60 54 54 48 48 36 69 69 69 62 62
fz 0013 0.013 0013 | 0011 | 001 | 001 | 0.009 0009 0014 00130013 0011 0011 001 | 0014 0014|0014 0013 0013
SNAN  RPM 24404 24404 24404 2175116446 |16446| 7958 | 7958 | 27284 24555 24555 21827 21827 16370 | 27454 | 27454 | 27454 24669 24669
FEED | 634 | 634 | 634 479 | 329 H 329 143 | 143 | 764 | 638 | 638 480 | 480 | 327 | 769 | 769 | 769 | 641 A 641
Ap 0.022 | 0.014 | 0.014 | 0.008 | 0.005 | 0.005 | 0.005 | 0.005 | 0.063 | 0.025 | 0.016 | 0.016 | 0.009 | 0.006 | 0072 005 | 0.05 | 0.029 | 0.029
Vc 44 44 44 39 29 29 15 15 57 51 51 45 45 34 65 65 65 58 58
fz 0.009 | 0.009 | 0.009 | 0.008 | 0.007  0.007 | 0.006 0.006  0.011 0.009  0.009  0.008 0.008 | 0.007 | 0012 0.012|0.012 0011|0011
112 RPM 12334323343 23343 20690 15385 15385 7958 | 7958 25920 23191|23191 20463 20463 | 15461 25863 25863 25863 23077 23077
FEED | 420 | 420 420 @ 331 215 | 215 | 95 95 | 570 417 | 417 | 327 | 327 | 216 | 621 | 621 | 621 508 | 508
Ap 0017 0.011 | 0.011 | 0.006 | 0.004 | 0.004 | 0.004 0.004 | 0.049 0.2 | 0.012  0.012  0.007 | 0.005 | 0.056 0.039 | 0.039  0.022 | 0.022

Vc 46 46 46 41 31 31 15 15 60 54 54 48 48 36 69 69 69 62 62

fz 0013 0.013 0013 | 0011 | 001 | 001 | 0.009 0009 0014 0013 0013 0011 0011 001 | 0014 0014|0014 0013 0013

[(QRERIN RPM  24404| 24404 24404 21751 16446 16446 7958 | 7958 27284| 24555 24555 21827|21827 16370 2745427454 27454 24669 24669

FEED | 634 | 634 | 634 479 | 329 H 329 143 | 143 | 764 | 638 | 638 480 | 480 | 327 | 769 | 769 | 769 | 641 641

005 | 0.05 | 0.029 | 0.029
57 57 52 52
0.01 | 0.01 | 0.009  0.009
22680 | 22680 | 20690 | 20690
454 | 454 | 372 | 372
0.028 | 0.028  0.016 | 0.016
65 65 58 58

I | X X . I I I 0012 1 0012 0011 | 0011

40 RPM 12334323343 23343 20690 15385 15385 7958 | 7958 25920 2319123191 20463 20463 15461 25863 25863 25863 23077 23077

FEED | 420 | 420 | 420 @ 331 | 215 | 215 95 95 | 570 417 | 417 | 327 | 327 | 216 | 621 | 621 | 621 508 | 508
Ap 0.017 1 0011 | 0.011 | 0.006 | 0.004 | 0.004 A 0.004  0.004 | 0.049 | 0.2 | 0.012|0.012 0.007 0.05  0.056 0039 0.039 | 0.022  0.022
Vc 39 39 39 34 26 26 13 13 50 45 45 40 40 30 57 57 57 52 52
fz 0.008 | 0.008  0.008 | 0.007 | 0.006 | 0.006 | 0.005 | 0.005 | 0.009 0.008 | 0.008 | 0.007 0.007 | 0006 | 0.01 @ 001 | 001 | 0.009  0.009
41 RPM /20690 20690 | 20690 18038 13793 13793 6897 | 6897 2273620463 20463 18189 18189 13642 22680 22680 22680 20690 20690

FEED | 331 | 331 | 331 H 253 | 166 | 166 & 69 69 | 409 | 327 | 327 | 255 | 255 | 164 | 454 | 454 | 454 372 | 372
Ap 0.012 | 0.008 | 0.008 | 0.005 | 0.003 | 0.003 | 0.003 | 0.003 | 0.035 | 0.014 | 0.009 | 0.009 | 0.005 | 0.004 | 0.04 | 0.028 | 0.028 | 0.016 | 0.016
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CARBIDE

Y / 4G MILL
RECOMMENDED CUTTING CONDITIONS
/G END MILLS EMPFOHLENE SCHNEIDPARAMETER

E M 8 RIES 2 FLUTE - SLOTTING Ve =m/min. fz = mm/tooth
RPM =rev./min. FEED = mm/min.

Ap=mm LBS = Length Below Shank

Diameter ()
VDI [P eter
(08 ]08[08[08[09[09[09[10[10[10[10[10[10[10]10] [ 101010 [ 10|
nmmnnm--n-n-nmmm
62 46 46 46

fz 0.013 0.011 0.011 0.01 0.01 04009 0.013 0.013 0.012 0.021 0.021 0.021 0.021 0.019 0.019 0.019 0.019 0.017 0.017/0.015/0.015/0.015 0013
{E51 RPM 24669 21884/21884/16313 16313 8356 22282(22282/19806 24510/2451024510/24510| 22282122282/ 22282 22282 1973519735 1464214642 14642 7321

FEED 641 | 481 | 481 326 326 150 | 579 579 | 475 1029|1029 1029|1029 847 | 847 847 | 847 | 671 671 | 439 439 439 190
Ap 0018 0018 0011 0007 0.007 0007 0032 002 | 002 009 009 0063 0063 0036 0.036 0036 0023/0.023 0.014 0014 0.009|0.009 0009
Ve 62 55 55 41 41 21 63 63 56 77 77 77 77 70 70 70 70 62 62 46 46 46 23
f2 0013 0011 0011 001 001 0009 0013 0013 0012 0021 0021 0021|0021 001900190019 0.019 0017 0017 0015 0015 0015 0013
RPM 2466921884 21884/16313 16313 8356 22282 22282 19806/24510 2451024510 24510/22282 22282/22282 22282/19735 19735 14642 14642/ 14642 7321
FEED 641 | 481 | 481 326 | 326 | 150 579 579 | 475 1029 1029|1029 1029 847 847 847 | 847 | 671 671 439 | 439 439 190
Ap 0018 0018 0011 0007 0.007 0007 0032 002 | 002 009 009 0063 0063 0036 0.036 0036 0023 0.023 0014 0014 0.009|0.009 0.009 4G MILL
Vo |58 52 52|39 39 19 59 59 53 73 73 73|73 66| 66 | 66 66 59 | 59 44 44 | 44 22 END MILLS
f2 0011 0.009 0009 0008|0.008 0.007 001 | 001 0009 0019 0019 0.019 0019|0017 0017|0017 0017 0015 0.015 0013 0013|0013 0.011
RPM |23077/20690/20690 15518 15518 7560 | 20867 20867|18745 23237 |23237 2323723237 21008/21008 21008 21008/18780 18780| 14006 14006/14006 7003
FEED 508 | 372 | 372 248 | 248 | 106 417 417 | 337 883 883 | 883 883 714 714 714 | 714 | 563 563 364 | 364 364 154
Ap 0014 00140008 0.006|0.006 0.006 0025 0016 0016 007 007 0049 0.049 0028 0.028|0.028 0018|0018 0.011 0011 0.007|0.007 0.007
Ve | 62 55 55 41 | 41 | 21 63 | 63 56 77 77|77 77 | 70 70 | 70 70 | 62 62 46 46 | 46 @ 23
f2 0013 0011|0011 001 | 001 0009 0013 00130012 00210021 0021 0021 0019 0.019 0.019/ 0019 0017|0017 0015|0015 0015|0013
RPM 2466921884 21884(16313/16313| 8356 |2228222282/19806 24510|24510/2451024510/22282|22282 /22282 22282|19735 1973514642 14642|14642| 7321
FEED 641 | 481 | 481 | 326 326 150 579 579 | 475 1029 1029 1029|1029 847 | 847 847 | 847 671 | 671 439 | 439 439 | 190
Ap 0018 0018 0011 0007 0.007 0007 0032 002 | 002 009 009 0063 0063 0036 0.036 0.036 0023 0.023 0014 0014 0.009 0.009 0009
Ve |58 52 |52 39|39 19 |5 59|55 73 73 73 73 66 | 66 66 66 | 59 | 59 | 44 44 44 22
f2 0011 0009 0009 0008|0.008 0.007 001 | 001 0009 0019 0019 0.019 0.019/0017 0017|0017 0017 0015 0.015 0013 0013|0013 0.011
(1P} RPM 23077 20690 20690/ 15518 15518 7560 |20867 20867 1874523237 23237 23237|23237 21008 21008|21008 21008 18780 18780 14006 14006 14006 7003
FEED 508 | 372 | 372 | 248 248 106 417 417 337 | 883 | 883 883 | 883 714 714 714 | 714 563 | 563 364 | 364 364 154
Ap 0014 00140008 0006 0.006 0.006 0025 0.016 0016 007 007 0049 0.049 0028 0028|0028 0018|0018 0011 0011 0.007|0.007 0.007
Ve | 62 55 | 55 41 | 41 21 | 63 6 | 56 77 77 77 77 | 70 70 | 70 70 | 62 62 | 46 46 | 46 23
20013 0011 0011 001 | 001 0009 0013 00130012 0021 0021 0021 0021 0019 00190019 00190017 0017 0015 0015|0015 0.013
RPM 2466921884 21884/16313 16313 8356 22282 22282 19806/24510 2451024510 24510/22282 2228222282 22282/19735 19735 14642 14642/ 14642 7321
FEED 641 | 481 | 481 | 326 326 150 579 579 475 1029 1029 1029|1029 847 | 847 847 | 847 671 | 671 439 | 439 439 | 190
Ap 0018 0018 0011 0007 0.007 0007 0032 002 | 002 009 009 0063 0063 0036 0.036 0.036 0023 0023 0014 0014 0009 0.009 0009
Vo | 52 46 | 46 34 | 34 17 | 52 52| 46 64 64 64 64 58 | 58 | 58 58 | 52 | 52 | 39 39 30 19
TRl 2 0.009|0.008|0.008 0.007|0.007 0.006 0.009 0009 0008 0016 0.016 0016 00160015 0.015 00150015 0013 0013 0011 0011 0011 001
B RPM 20690/18303 1830313528 13528 6764 18391 18391 16260 20372|20372 20372|20372 18462/ 18462 1846218462 16552|16552 12414/12414 12414 6048
ERWA FEED 372 | 293 | 203 | 189 189 | 81 331 | 331 260 | 652 652 | 652 652 | 554 554 | 554 554 | 430 430 273 273 | 273 121
Ap | 001 001 0006 0.004 0.004 0004 0018 00110011 005 | 005 0035|0035 002 002 002 0013 0013|0008 0008 0.005 0.005 0.005
Vo |58 52 52|30 39 19 59 59 53 73 73 73 | 73 66 | 66 | 66 66 59 | 59 44 44 | 44 22
f2 0011 0.009 0009 0.008|0.008 0.007 001 | 001 0009 0019 0019 0.019 0019 0017 0017|0017 0017 0015 0.015 0013 0013|0013/ 0.011
N RPM 23077 20690 20690 15518|15518 7560 20867 20867 18745 23237 23237 23237 23237/21008 21008 21008 21008|18780 18780/14006 14006 14006 7003
FEED 508 | 372 | 372 248 248 | 106 417 417 | 337 883 883 | 883 883 714 714 714 714 | 563 563 364 364 364 154
Ap 0014 00140008 0006 0.006 0.006 0025 0016 0016 007 007 0049 0.049 0028 0028|0028 0018 0018 0.011 0011 0007 0.007 0.007
Vo | 52 46 46 | 34 34 17 |52 52 4 64 64 64 | 64 58 | 58 | 58 58 52 | 52 39 39 39 19
f2 0009 0.008 0008 0.007 0.007 0.006 0.009 0.009|0.008 0016|0016 0.016 0016 0015 0.015 00150015 0013|0013 0011|0011 0011 0.01
RPM 20690 18303 1830313528 13528 6764 18391 18391 16269 20372|20372 20372(20372 18462/ 18462 18462| 18462 16552|16552 12414/12414 12414 6048
FEED 372 | 293 | 203 189 | 189 | 81 331 331 260 652 | 652 652 652 | 554 554 | 554 554 430 | 430 | 273 273 | 273 | 121
Ap | 001 001 0006 0004 0.004 0.004 0018 00110011 005 | 005 00350035 002 | 002 002 0013 0013|0008 0008 0.005 0.005 0005

P NEXT PAGE

= —
= 3
oy (=3

4

Apl

(Depth of cut per one pass)

%G YG-1CO,LTD. phone:+82-32-526-0909, www.yg1.kr, E-mail:yg1@yg1.kr 319



CARBIDE

Y / 4G MILL
RECOMMENDED CUTTING CONDITIONS
/G END MILLS EMPFOHLENE SCHNEIDPARAMETER

2 FLUTE - SLO.ITING =m/min. = mm/too
EM8 5 Sl \F?I:’M:/rev,/min, 'I::ZEED :/r;mt/}:nin.

Ap=mm LBS = Length Below Shank
VDI | Parameter Diameter ()
IS0 | J3g | 10 ] [12 [ 1212 ] 12]

50 4 6 8 | 10 |12 14 ] 16120 261 30 6 | 8 | 10 ] 14 ] 16
Vc 23 23 8 8 83 83 74 74 74 66 66 50 25 25 84 76 76 76 68
fz 0013|0013 001 | 001 |0.021 00210019 0019 0019 0017 0017 0015 0013|0013 |0.021 0019|0019 0019 0017
RPM | 7321 | 7321 | 2546 | 2546 (22016 22016|19629|19629 1962917507 17507 13263 | 6631 | 6631 | 19099 17280 17280 17280 15461
FEED | 190 | 190 & 51 51 925 | 925 | 746 | 746 | 746 | 595 | 595 | 398 | 172 | 172 K 802 | 657 | 657 @ 657 | 526
0.076 | 0076 | 0.043 | 0.027 | 0.027 | 0.027 | 0.016 | 0.011 | 0.011 | 0.011 | 0.088 | 0.05 | 0.05  0.032  0.032
83 83 74 74 74 66 66 50 25 25 84 76 76 76 68
0021 | 0021 0019|0019 | 0019 | 0.017 | 0.017 | 0.015 | 0.013 | 0.013 | 0.021 ' 0.019 | 0019 0019 0017
22016 2201619629 | 19629 19629 17507 | 17507 | 13263 | 6631 | 6631 | 19099 1728017280 17280 15461
925 | 925 | 746 | 746 | 746 | 595 | 595 | 398 | 172 | 172 | 802 | 657 @ 657 @657 | 526
0.076 | 0076 | 0.043 | 0.027 | 0.027 | 0.027 | 0.016  0.011 | 0.011 | 0.011  0.088  0.05 | 0.05 0032 0.032
78 78 70 70 70 62 62 47 23 23 80 72 72 72 64
0017 1 0017 0016 | 0016 | 0016 | 0.014 | 0.014 | 0.012 | 001 | 001 | 0.016 0014 0014 0014 0013
20690 | 20690 | 18568 | 18568 18568 | 16446 1644612467 | 6101 | 6101 | 18189 1637016370 16370 14551
703 | 703 | 594 | 594 | 594 @ 460 | 460 & 299 | 122 | 122 | 582 | 458 | 458 458 | 378
0.059 | 0.059 | 0.034 | 0.021 | 0.021 | 0.021 | 0.013 | 0.008 | 0.008 | 0.008 | 0.069 | 0.039 | 0.039 0.025  0.025
83 83 74 74 74 66 66 50 25 25 84 76 76 76 68
0.021 | 0021 | 0019 | 0019 | 0019 | 0017 | 0.017 | 0.015 | 0.013 | 0.013 | 0.021 0.019 0019 0019 0017
2201622016 19629 | 19629 19629| 17507 | 17507 | 13263 | 6631 | 6631 | 19099 1728017280 17280 15461
925 | 925 | 746 | 746 | 746 | 595 | 595 | 398 | 172 | 172 K 802 | 657 & 657 @657 | 526
0.076 | 0076 | 0.043 | 0.027 | 0.027 | 0.027 | 0.016  0.011 | 0.011 | 0.011  0.088  0.05 | 0.05  0.032 0.032
78 78 70 70 70 62 62 47 23 23 80 72 72 72 64
0017 | 0017 0016 | 0016 | 0016 | 0.014 | 0.014 | 0.012 | 001 | 001 | 0.016 0014 0014 0014 0013
20690 | 20690 | 18568 | 18568 18568 | 16446 16446 | 12467 | 6101 | 6101 | 18189 1637016370 16370 14551
703 | 703 | 594 | 594 | 594 @ 460 | 460 & 299 | 122 | 122 | 582 | 458 | 458 458 | 378
0.059 | 0.059 | 0.034 | 0.021 | 0.021 | 0.021 | 0.013 | 0.008 | 0.008 | 0.008 | 0.069 | 0.039 | 0.039 0.025  0.025
83 83 74 74 74 66 66 50 25 25 84 76 76 76 68
0021 0021 0019|0019 0019 0017 | 0017 0.015 0.013 0013 0021 0019 0019 0019 0017
22016 2201619629 19629 19629| 17507 17507 13263 | 6631 | 6631 | 19099 1728017280 17280 15461
925 | 925 | 746 746 | 746 | 595 | 595 | 398 | 172 | 172 K 802 | 657 @ 657 657 | 526
0.076 | 0076 | 0.043 | 0.027 | 0.027 | 0.027 | 0.016 0.011 | 0.011  0.011 0088 005 | 0.05 0032 0032
69 69 62 62 62 55 55 41 21 21 70 63 63 63 56
0013 1 0013 0012|0012 0.012 | 0011 | 0.011 | 0.009 | 0.008 | 0.008 | 0.013 | 0012 | 0012 0.012 | 0011
18303 | 18303 16446 | 16446 | 16446 | 14589 | 14589 10876 5570 = 5570 | 15915 14324|14324|14324 12732
476 | 476 | 395 395 | 395 | 321 321 | 196 | 89 89 | 414 | 344 | 344 | 344 | 280
0.042 | 0042 | 0.024 0.015| 0.015| 0.015 | 0.009 | 0.006 0.006 | 0.006 | 0.049 | 0.028  0.028 | 0.018  0.018

78 78 70 70 70 62 62 47 23 23 80 72 72 72 64
I 0017 | 0017 | 0016 | 0.016  0.016 | 0.014 | 0.014 0.012 | 001 | 001 0016 0014 0014 0014 0013
40 RPM | 7003 | 7003 | 2228 | 2228 20690 20690 18568 | 18568 18568 16446 16446 12467 6101 | 6101 18189 16370 16370 16370 14551

4G MILL

1-5
END MILLS !

FEED | 154 | 154 @ 45 45 | 703 | 703 | 594 | 594 | 594 460 | 460 & 299 | 122 | 122 | 582 | 458 | 458 @ 458 | 378
Ap 0.007 | 0.007 | 0.007 | 0.005 | 0.059 | 0.059 | 0.034  0.021 | 0.021 | 0.021 | 0.013 | 0.008 A 0.008 A 0.008 | 0.069 0.039 | 0.039 | 0.025 | 0.025
Ve 19 19 6 6 69 69 62 62 62 55 55 41 21 21 70 63 63 63 56
fz 001 | 001 | 0.009  0.009 00130013 0012 0012|0.012|0.011 0011 |0.009 0008 0008 0013 0012 0012 0012 0011
41 RPM | 6048 | 6048 | 1910 H 1910 18303 18303 16446| 16446 16446 1458914589 10876 | 5570 | 5570 | 15915 14324 14324 14324 12732

FEED | 121 | 121 34 34 | 476 | 476 | 395 | 395 | 395 | 321 | 321 | 196 | 89 89 | 414 | 344 | 344 | 344 | 280
Ap 0.005 | 0.005 | 0.005 | 0.003 | 0.042 | 0.042 | 0.024 | 0.015 | 0.015 | 0.015 | 0.009 | 0.006 | 0.006 | 0.006 | 0.049 | 0.028 | 0.028 | 0.018 | 0.018

P NEXT PAGE

Apl

(Depth of cut per one pass)

320 phone:+82-32-526-0909, www.yg1.kr, E-mail:yg1@yg1.kr /G YG-1CO, LTD.



CARBIDE

'I/G 4G MILL RECOMMENDED CUTTING CONDITIONS
EMPFOHLENE SCHNEIDPARAMETER

END MILLS

E M 8 RIES 2 FLUTE - SLOTTING Ve =m/min. fz = mm/tooth
RPM =rev./min. FEED = mm/min.

Ap=mm LBS = Length Below Shank

Diameter ()

6161818 ]
[1BS| 20 ' 4 | 5 | 6] 7 1 8 1 10]12]14]16]18]20]22]26 130/ 8 [10]12116]20 ] 8 [10 12|
Ve | 68 9 |90 90 |9 81 | 8 8 |8 72|72 72|72 54 54 8 | 8 8 | 8 72 101 91 | 91

fz 0017 0024|0024 0024|0024 0021 0021 0021 0021 0019 0019 0.019 0.019/ 0016 0016|0024 00210021 0021 0019 0024 0.0210.021
(S5 RPM 15461 19099 19099 19099|19099 17189/17189/17189| 17189 15279 15279 15279 15279 11459/ 11459 17706/16114 16114 16114/14324 17861 16092 16092
FEED 526 | 917 | 917 | 917 917 722 | 722 722 | 722 | 581 | 581 581 | 581 367 | 367 850 | 677 677 | 677 | 544 | 857 676 | 676
Ap 0019 0.135/0095 0095 0.095 0054 0.054 0.054|0034 0034|0034 002 | 002 0014 0014 0.101 0058 0.058|0.036 0.036|0.113 0.065 0.065
Ve | 68 9 | 90 90 9 81 8 81 | 8 72| 72 72|72 54 54 8 8 | 8 | 8 72 101 91 | 91
f2 0017 0.024 0024 0024 0024|0021 0021 0021 0021 0019 0019 0019 0019|0016 0016 0.024|0.021 0.021|0.021|0.019 0.024|0.021 0021
RPM |15461/19099|19099 19099 19099 17189 17189 17189|17189 15279/15279 15279| 15279 11459/ 11459 17706/ 16114 16114|16114 14324/17861 16092 16092
FEED 526 | 917 | 917 | 917 917 722 | 722 722 | 722 | 581 | 581 581 | 581 367 | 367 850 | 677 677 | 677 544 | 857 676 | 676
Ap 0019 0.135/0095 0095 0.095 0.054 0054 0.054|0.034 0034 0034 002 | 002 0014 0014 0.101 0058 0.058|0.036 0036|0.113 0.065 0.065 4G MILL
Vo |64 8 8 |8 8 77 77 77 77 68 68 68 | 68 51 |51 |8 76 76 76 68 95 8 8 END MILLS
f2 0013 0018 0018 0018|0018 0.016 0016 0.016 0016 0014 0014 0.014 0.014 0012 0012|0019 0018|0018 0018 0016 0019|0018 0.018
RPM 11455118038 1803818038 18038 16340 16340 16340 16340 14430/14430 14430| 14430 10823/10823 16711|15120 15120/15120 13528/16800 15208 15208
FEED 378 | 649 | 649 649 | 649 | 523 523 | 523 523 | 404 | 404 404 404 260 260 | 635 544 544 | 544 433 638 | 547 547
Ap 0015 0.105|0.074 0074 0.074 0.042 0042 0.042|0.026 0026|0026 0016 0016 0011 0.011 0078 0.045 0.045 0028 0028/ 0.088 0.05 | 0.05
Ve |68 90 90 9 9 | 8 8 |8 8 |72 72|72 72|54 54 8 8 | 8 8 72 101 91 | 91
f2 0017 0024 0024 0024|0024 0021 0021 0021 0021 0019 0019 0.019 0.019 0016 00160024 00210021 0.021 0019 0024 0021 0.021
RPM 1546119099 19099|1909919099 17189/17189/1718917189 15279|15279|15279 15279/11459 1145917706 16114/16114/16114 1432417861 16092/ 16092
FEED 526 | 917 | 917 | 917 917 | 722 | 722 722 | 722 | 581 | 581 581 | 581 367 | 367 850 | 677 677 | 677 544 | 857 676 676
Ap 0019 0.135/0.095 0095 0.095 0.054 0054 0.054|0.034 0034 0034 002 | 002 0014 0014 0.101 0058 0.058)0.036 0036/0.113 0.065 0.065
Ve | 64 8 |8 8 |8 77|77 77|77 68 6 68 68 51 | 51 | 8 |76 76 76 | 68 95 8 8
20013 0018 0018 0018|0018 0.016 0016 0.016 0.016 0014 0014 0014 0.014 0012 0012|0019 0018|0018 0018 0016 0019|0018 0.018
(1P} RPM 1455118038 18038| 18038 18038 16340|16340 16340 16340 14430 14430/14430/14430 1082310823 1671115120/ 15120 15120 13528 16800 15208 15208
FEED 378 | 649 | 649 | 649 649 523 | 523 523 | 523 404 | 404 404 | 404 260 | 260 635 | 544 | 544 544 | 433 638 | 547 547
Ap 0015 0.105 /0074 0074 0.074 0.042 0042 0.042|0.026 0026|0026 0016 0016 0011 0.011 0078 0.045 0.0450.028 0.028|0.088 0.05 | 0.05
Ve |68 9 |90 9 9 81 8 8 | 8 72 | 72 72|72 54 54 8 8 8 | 8 72 101 91 | 91
f2 0017 0024 0024 0024|0024 0021 0021 0021 0021 0019 0019 0.019 0.019/ 0016 00160024 00210021 0.021 0019 0024 0021 0.021
RPM |15461/19099|19099 19099 19099 17189 17189 17189|17189 15279/15279 15279| 15279 11459/ 11459 17706/ 16114 1611416114 14324/17861 16092 16092
FEED 526 | 917 | 917 | 917 917 722 722 722 | 722 | 581 | 581 581 | 581 367 | 367 850 | 677 677 | 677 544 | 857 676 676
Ap 0019 0.135/0.095 0095 0.095 0.054 0054 0.054 0034 0034 0034 002 002 0014 0014|0.101 0058 0.058 0.036 0036 0.113|0.065 0.065
Ve |56 75 | 75 75|75 68 | 68 68 68 60 60 60 60 |45 45 | 74 67 | 67 67 | 60 8 | 75 | 75
TRl 2 0011/0015 0015 0015 0015 0013 0013 0013 0013|0012 0012|0012 0012 001 001 0017 0015 0015 0015 0013|0017 0015|0015
BN RPM 12732/15015 15915/15915 15915|14430 14430 14430 14430|12732 12732/12732 12732| 9549 9549 | 14722 13329/13329 13329/11937 14854|13263 13263
EKWA FEED 280 | 477 | 477 | 477 477 | 375 375 | 375 375 | 306 306 | 306 306 | 191 191 | 501 400 | 400 400 | 310 505 | 398 398
Ap 0011 0075|0053 00530053 003 | 003 003 |0019 0019 0019 0.011 0011 0.008|0.008 0.056 0032 0.032| 0.02 | 002 0063 0.036 0036
Vo |64 8 8 |8 8 77 77 77 77 68 68 68 | 68 51 |51 |8 76 76 76 68 95 8 8
f2 0013 0018 00180018 0.018 0.016 0.016 0.016 0016 0014 0014 0014|0014 001200120019 0.018 0.018 0.018 0016 0019 0018 0018
N RPM 14551 1803818038 18038|18038 16340/16340 16340| 16340 14430 14430 14430 14430 10823|10823 16711/15120 15120/ 15120/13528 16800 15208 15208
FEED 378 | 649 | 649 649 | 649 | 523 523 | 523 523 | 404 | 404 404 404 260 260 | 635 544 544 | 544 433 638 | 547 547
Ap 0015 0.105 /0074 0074 0.074 0.042 0042 0.042|0.026 0026 0.026 0016 0016 0011 0.011 0078 0.045 0.045 0028 0028/ 0.088 0.05 | 0.05
Ve |56 75 75| 75 75|68 68 68 | 68 60 60 60 60 |45 45 74 | 67 | 67 | 67 | 60 84 | 75 | 75
f2 0011 0015|0015 0015 0015 00130013 0013|0013 0012|0012 0012/0012 001 | 001 0017 0015 00150015 0013|0017 0015|0015
RPM 112732/15915 15915/15915 15015/ 14430 14430 14430 14430|12732 12732(12732 12732) 9549 9549 | 14722 13329/13329 1332911937 14854|13263 13263
FEED 280 | 477 | 477 477 | 477 | 375 375 | 375 375 | 306 | 306 306 306 191 191 | 501 400 400 | 400 310 505 398 398
Ap 0011 0075|0053 00530053 003 | 003 003 |0.019 0019 0019 0.011 0011 0008 0.008 0.056 0032 0.032] 0.02 | 0.02 0063 0.036 0036
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CARBIDE

Y / 4G MILL
RECOMMENDED CUTTING CONDITIONS
/G END MILLS EMPFOHLENE SCHNEIDPARAMETER

2 FLUTE - SLO.ITING =m/min. = mm/too
EM8 5 Sl \F?I:’M:/rev,/min, 'I::ZEED :/r;mt/}:nin.

Ap=mm LBS = Length Below Shank

Diameter (@)

50| 38 s 5 20
[ Les o 81024 s s 20 20 6 30 35 a0 as Lo 60 s

\s 91 81 81 81 81 81 72 72 72 54 54 27 27 27 97

fz 0.021 | 0019 | 0.028 | 0.028 | 0.028 | 0.026 A 0.026 | 0.026 | 0.026 | 0.026 | 0.023 | 0.023 | 0.023 002 | 0.02 0017 |0.017|0.017 | 0.039
RPM 11609214324 | 14324 14324 14324 12892 1289212892 1289212892 | 11459 11459 11459 | 8594 | 8594 | 4297 | 4297 | 4297 12350
FEED | 676 | 544 | 802 | 802 | 802 @ 670 | 670 | 670 | 670 | 670 | 527 | 527 | 527 | 344 344 | 146 @ 146 146 | 963
Ap 0.041 0041 | 0.18 | 0.126 | 0.126 | 0.072 | 0.072 | 0.072 | 0.045 | 0.045 | 0.045 | 0.045 | 0.027 0.018  0.018 0018 | 0.018 | 0.018 | 0.158
Ve 91 81 90 90 90 81 81 81 81 81 72 72 72 54 54 27 27 27 97
fz 0.021 | 0019 | 0.028 | 0.028 | 0.028 | 0.026 A 0.026 | 0.026 | 0.026 | 0.026 | 0.023 | 0.023 | 0.023 002 | 0.02 0017 |0.017 | 0.017 | 0.039
RPM 116092 | 14324 | 14324 14324 14324 12892 12892|12892 1289212892 | 11459 11459 11459 | 8594 | 8594 | 4297 | 4297 K 4297 12350
670 = 670 | 670 | 527 | 527 | 527 | 344 344 | 146 | 146 146 | 963
0.072 1 0.045 | 0.045 | 0.045 | 0.045 | 0.027 | 0018  0.018 | 0.018 | 0.018 0018 0.158
77 77 77 68 68 68 51 51 26 26 26 91
002 | 002 | 002 00180018 0018 0016 0016 0013 0013 0.013|0.029
12255| 12255 12255/10823 1082310823 | 8117 | 8117 | 4138 | 4138 | 4138 11586
490 | 490 | 490 | 390 | 390 390 K 260 | 260 | 108 | 108 @ 108 | 672
0.056 | 0.035 | 0.035 | 0.035 | 0.035 0.021 | 0.014 | 0.014 | 0.014 0.014 0014 0.123
81 81 81 72 72 72 54 54 27 27 27 97
0.026 | 0.026 | 0.026 | 0.023 | 0.023  0.023 | 002 | 002 0017 0017 0017 0.039
1289212892 12892 11459 11459|11459| 8594 | 8594 | 4297 | 4297 | 4297 | 12350
670 | 670 | 670 527 | 527 | 527 | 344 344 | 146 146 146 | 963
0.072 | 0.045 | 0.045 | 0.045 | 0.045  0.027 | 0.018 | 0.018 0.018 | 0.018 | 0.018 | 0.158
77 77 77 68 68 68 51 51 26 26 26 91
002 | 002 | 002 00180018 0018 0016 0016 0013 0013 0013 |0.029
1225512255/ 12255 10823 | 1082310823 | 8117 | 8117 | 4138 | 4138 | 4138 | 11586
490 | 490 | 490 | 390 | 390 390 | 260 | 260 | 108 | 108 | 108 | 672
0.056 | 0.035 | 0.035 | 0.035 | 0.035 0.021 | 0.014 | 0.014 | 0.014  0.014  0.014  0.123
81 81 81 72 72 72 54 54 27 27 27 97
0.026 | 0.026 | 0.026 | 0.023 | 0.023 0.023 | 002 | 002 0017 0017 0017 0.039
12892112892 1289211459 11459 11459 | 8594 | 8594 | 4297 | 4297 | 4297 12350
670 | 670 | 670 527 | 527 | 527 | 344 344 | 146 146 146 | 963
0.072 | 0.045 | 0.045 | 0.045 | 0.045 0.027 | 0.018 | 0.018 0.018 | 0.018 | 0.018 | 0.158
68 68 68 60 60 60 45 45 23 23 23 81
0018 | 0018 | 0018 0.016 | 0.016 | 0.016 0.014  0.014 0012 0012|0012 0.025
10823/ 10823 10823 | 9549 | 9549 | 9549 | 7162 | 7162 | 3661 | 3661 | 3661 10313
390 | 390 | 390 306 | 306 | 306 | 201 & 201 88 88 88 | 516
0.04 | 0025|0025 | 0025|0025 0015 001 001 | 001 | 001 | 001 | 0.088
77 77 77 68 68 68 51 51 26 26 26 91
I I I I 002 | 002 | 002 0018|0018 0018 0016 0016|0013 0013 0013 0.029
40 RPM 15208 | 13440 13528 13528 13528 12255 12255|12255 12255|12255|10823 1082310823 8117 | 8117 | 4138 | 4138 4138 11586

4G MILL

1-5
END MILLS !

FEED | 547 | 430 | 622 # 622 | 622 K 490 | 490 | 490 490 | 490 390 | 390 | 390 | 260 260 | 108 & 108 & 108 | 672
Ap 0.032 0032 | 0.14 | 0.098 | 0.098 | 0.056 A 0.056 A 0.056 | 0.035 | 0.035 | 0.035| 0.035 0.021 0014 0014 0014 0014|0014 0.123
Ve 75 67 75 75 75 68 68 68 68 68 60 60 60 45 45 23 23 23 81
fz 00150013 002 | 002 | 002 0018 0018 0018 0018 0018 0016 0016 0016 0014|0014 0012|0012 0012 0025
41 RPM 11326311848 11937 11937 11937 10823 10823|10823 1082310823 | 9549 | 9549 | 9549 | 7162 | 7162 | 3661 | 3661 3661 10313

FEED | 398 | 308 | 477 | 477 | 477 | 390 | 390 | 390 | 390 | 390 | 306 | 306 | 306 | 201 | 201 88 88 88 | 516
Ap 00230023 01 | 007 | 007 | 004 | 004 | 004 | 0025 0.025 00250025 0015]| 001 | 0.01 | 001 | 001 | 001 | 0.088
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CARBIDE

'I/G 4G MILL RECOMMENDED CUTTING CONDITIONS
EMPFOHLENE SCHNEIDPARAMETER

E M 8 RIES 2 FLUTE - SLOTTING Ve =m/min. fz = mm/tooth
RPM =rev./min. FEED = mm/min.

Ap=mm LBS = Length Below Shank

ECRECEENE
| 45150 |6 | 8 1 10 |12 | 14 16 ] 18 | 20
Vc 97 97 | 8 (8 (8 |8 |8 |77 77 77 | 58 | 58 | 58 103 103 | 103 | 103 | 103 | 92 | 92 | 92
fz 0039 0.0390.035/0.035 0.035 0.035|0.035 0.032 0.032]0.0320.027|0.027 0.027 0.039|0.039 0.039 0.039 0.0390.035 0.035 0.035 0.035 0.035
{551 RPM 112350/12350(11077/11077 11077/11077|11077| 9804 | 9804 | 9804 | 7385 | 7385 | 7385 |10929/10929 1092910929/10929 9762 | 9762 | 9762 | 9762 | 9762
FEED| 963 | 963 | 775 | 775 | 775 | 775 | 775 | 627 | 627 | 627 | 399 | 399 | 399 | 852 | 852 H 852 852 852 | 683 | 683 683 | 683 | 683
Ap 0.158 0.158| 0.09 | 0.09 0.9  0.09 |0.056 0.056 0.056 0.034]0.034|0.023 0.023 027 | 0.27 0.189 0.1890.189/0.108 0.108 0.108 0.108 0.068
Vc 97 97 |8 (8 8 |8 |8 77 | 77 | 77 | 58 | 58 | 58 | 103|103 103 103 103 | 92 | 92 | 92 | 92 | 92
fz 0039|0039 0.035 0.035]0.035|0.035 0.035 0,032 0.032 0.032|0.027 0.027 0027 0.039 0.039 0.039|0.039|0.039 0.035 0.035 0.035| 0.035 0.035
RPM 12350/12350 11077 11077 11077|1107711077| 9804 | 9804 | 9804 | 7385 | 7385 | 7385 |10929 10929 10929 10929 10929 9762 | 9762 | 9762 | 9762 | 9762

END MILLS

Diameter ()

FEED 963 | 963 | 775 775 | 775 | 775 775 | 627 627 | 627 | 399 399 399 852 852 | 852 852 852 | 683 683 683 683 683
Ap 0158 0.158| 009 009 | 0.09 009 0056 0.056 0056 0034 0034 0023 0023 027 027 |0.189 0.189/0.189 0.108/0.108 0.108|0.108 0.068 4G MILL
Ve |91 91 8 |8 8 8 8 73 73 73 55 55|55 97|97 |97 97 o7 | 8 8 8 | & 8 END MILLS
f2 0029 00290026 0026 0.026 0026|0026 0023|0023 0023 002 002 002 00290029 0029 0029 0.029 0026 0026 0.026 0.026 0026
RPM |11586/11586 10441110441 10441 10441 10441 9295 9295|9295 7003 | 7003 | 7003 (10292 1029210292 1029210292 9231 9231 9231|9231 9231
FEED 672 | 672 | 543 543 | 543 | 543 543 | 428 428 | 428 | 280 280 280 | 597 597 | 597 507 507 | 480 480 480 480 480
Ap 0123 0.123| 007 007 | 007 007 0044 0.044 0044 0026 0026 0018 0.018| 021 | 021 |0.147 0.147|0.147 0.084 0084 0084 0.084 0.053
Ve |97 97 8 87 | 87 & 8 | 77 77 77 58 58 58 103|103 103 103|103 92 | 92 92 | 92 9%
(N £, 0039 0039 0035 0.035 0035 0035 0035|0032 0032 0032 0.027|0.027 0027 0.039 0039 0039 0039 0.039 0.035 0035 0.035 0035 0035
S| RPM 12350/12350 11077/11077 11077|11077 11077 9804 9804 | 9804 7385 | 7385 7385 10929 10929|10929 1092910929 9762 | 9762 9762 | 9762 9762
(1K) FEED 963 | 963 775 | 775 | 775 | 775 775 | 627 627 | 627 399 | 399 399 | 852 | 852 | 852 852 | 852 683 | 683 683 | 683 683
Ap 0158 0.158| 0.09 009 | 009 009 0056 0.056 0056 0034 0034 0023 0023 027 027 |0.189 0.189/0.189 0.108/0.108 0.108|0.108 0.068
Ve |91 91 |8 8 |8 8 |8 73|73 73 55 55 55 97 |97 | 97 97 | 97 8 |8 8 8 8
f2 0029 00290026 0026 0.026 0026|0026 00230023 0023 002 002 002 0029/0.029 0.029 0029 0.029 0026 0026 0026 0.026 0026
(7] RPM 11586/11586 10441/10441 10441/10441 10441 9295 9295 | 9295 7003 | 7003 7003 10292 10292/10292 1029210292 9231 9231 9231|9231 9231
672 543 | 543 | 543 | 543 | 543 | 428 428 | 428 280 | 280 280 | 597 507 | 597 597 | 507 480 | 480 480 | 480 480
0123 007 007 | 007 007 0044|0044 0044 0026 0026 0018 0018 021 021 |0.147 0.147|0.147 0084 0084 0.084|0.084 0053
97 87 8 | 87 87 | & 77 | 77 77 58 58 58 103 103 | 103 103 | 103 92 | 92 92 92 92
0039 0035 0.035|0.035 0035 0.035| 0032 0032 0032 0027 0027 0027 0.039 0039 0039 0.039|0.039 0035 0035 0.035|0.035 0035
12350/11077/11077 11077 11077/11077 9804 | 9804 9804 | 7385 7385 | 7385 10929/10929 10929 10929/10929 9762 | 9762 9762 | 9762 9762
963 | 775 775 | 775 775 | 775 | 627 627 627 | 399 399 399 852 | 852 852 852 | 852 683 | 683 683 683 683
0158 009 009 | 0.09 009 0056 0056 0056 0.034 0034 0023 0023 027 027 0189 0.189|0.189 0.108 0.108 0.108|0.108 0.068
Ve | 81 81 |73 73| 73 73|73 65| 65 65 49 49 49 62 | 62 | 62 | 62 | 62 | 56 | 56 56 56 56
TRl 2 00250025 0022/0.022 0022 0022 0022 002 002 | 002 0017|0017 0017 0034 0034 0034 0034 0034 0031 0031 0031|0031 0031
B RPM 10313(10313 9295 | 9295 9295|9295 9295 | 8276 8276|8276 6239 | 6239 6239 | 6578 6578 | 6578 6578 | 6578 5942 | 5942 5942 | 5942 5942
ELWA FEED 516 | 516 | 400 | 409 409 | 409 409 | 331 331 | 331 212 | 212 212 | 447 447 | 447 447 | 447 368 | 368 368 | 368 368
Ap 0088 0088/ 005 005 | 005 005 0031 00310031 0019 0019 0.013 0013 0.15 015 |0.105 0.105/0.105 0.06 | 006 006 | 0.06 0038
91 | 82 8 | 8 |8 8 73 73 73 |55 55 55| 97 97 | 97 97 97 | 8 8 8 | 8 8
0029 0026 0.026|0.026 0026 0.026 0023 0023 0023 002 002 002 00290029 0029 0029|0029 0026 0.026 0.026 0026 0.026
I RPM 11586 11586110441 10441/10441 10441110441 9295 | 9295 9295 7003 | 7003 7003 110292 1029210292 1029210292 9231 | 9231 9231|9231 9231
672 | 543 | 543 543 543 | 543 428 | 428 428 280 | 280 | 280 597 | 507 507 597 | 597 480 480 | 480 480 | 480
0123 007 | 007 007 | 007 0044 0044 0044 0026 0026 0018|0018 021 | 021 |0.147 0.147 0.147 0.084 0.084 0.084 0084 0053
Ve |81 81 73|73 73 73 73 65 65 65 49 49 | 49 62 | 62 | 62 62 62 | 56 56 56 | 56 56
f2 0025 0025 0022 0022]0.022 0022 0022 002 | 002 002 0017 0017 0.017 0034 0034|0034 0034 0034 0031 0031 0031|0031 0.031
RPM 1031310313 9295 9295 9295 9295|9295 8276 | 8276 8276 6239 6239 6239 6578 | 6578 6578 | 6578 | 6578 5942|5942 5942 5042 5942
FEED 516 | 516 | 409 409 | 409 | 409 400 | 331 331 | 331 | 212 212 212 | 447 447 | 447 447 447 | 368 368 368 368 368
Ap 0088 0088|005 005 | 005 005 0031 00310031 0019 0019 0.013 0013|015 | 015 |0.105 0.105/0.105 0.06 | 0.06 006 | 0.06 0038
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CARBIDE

'I/G 4G MILL RECOMMENDED CUTTING CONDITIONS
EMPFOHLENE SCHNEIDPARAMETER

2 FLUTE - SLO.ITING =m/min. = mm/too
EM8 5 Sl \F?I:’M:/rev,/min, 'I::ZEED :/r;mt/}:nin.

Ap=mm LBS = Length Below Shank

END MILLS

Diameter (@)

[ 40 [ 40 [ 40 |

[ LBS | 30 | 35 ] 40 | 45 | 50 1 60 | 8 | 10 | 12 14 16 | 18 |
Ve 9 8 8 8 6 6 101 101 101 101 101 101 101 9 9 9 9 9% 80
fz 0035 0032 0032 0032 0028 0028 0081 0081 0081 0081 0081 0081 0081 0073 0073 0073 0073 0073 0065

(50 RPM 9762 8700 8700 8700 6578 6578 8037 8037 8037 8037 8037 8037 8037 7162 7162 7162 7162 7162 6366
FEED | 683 557 557 557 368 368 1302 1302 1302 1302 1302 1302 1302 1046 1046 1046 1046 1046 828
Ap 0068 0068 0041 0041 0027 0027 036 036 036 0252 0252 0252 0252 0144 0144 0144 009 009 009
ve | 92 8 8 8 6 6 101 101 101 101 101 101 101 9 9 9 9 9% 80
fz 0035 0032 0032 0032 0028 0028 0081 0081 0081 0081 0081 0081 0081 0073 0073 0073 0073 0073 0065

RPM | 9762 | 8700 A 8700 8700 K 6578 6578 8037 | 8037 8037 | 8037 8037 | 8037 | 8037 | 7162 7162 | 7162 | 7162 | 7162 | 6366
FEED | 683 | 557 | 557 | 557 | 368 | 368 | 1302 | 1302 1302 | 1302 | 1302 | 1302 | 1302 | 1046 1046 | 1046 K 1046 1046 | 828

4G MILL

Ap 0.068 | 0.068  0.041 | 0.041 | 0.027 0.027 | 036 | 036 | 036 | 0.252 | 0.252 | 0.252  0.252 | 0.144 | 0.144 | 0.144 | 009 @ 0.09 | 009
Ve 87 78 78 78 58 58 96 96 96 96 96 96 96 86 86 86 86 86 76
fz 0.026 | 0023 | 0.023 | 0.023 | 0.021 | 0.021 | 0.076 | 0.076 | 0.076 0.076 | 0.076 0.076 0.076 | 0.069 | 0.069 | 0.069 | 0.069 0.069 | 0.061
RPM | 9231 | 8276 | 8276 | 8276 | 6154 A 6154 | 7639 | 7639 | 7639 | 7639 | 7639 | 7639 | 7639 | 6844 K 6844 | 6844 | 6844 6844 | 6048
480 | 381 | 381 | 381 | 258 | 258 | 1161 1161 | 1161 1161 | 1161 | 1161 1161 | 944 | 944 | 944 | 944 944 | 738
0.053 | 0053 | 0.032 | 0.032|0.021 | 0021 | 028 028 | 028 0.196 0.196 0.196 0.196 | 0.112 | 0.112 | 0.112| 007 007 | 007
92 82 82 82 62 62 | 101 | 101 | 101 | 101 A 101 | 101 | 101 920 920 90 90 90 80
0.035| 0032  0.032 | 0.032 | 0.028 0.028  0.081 0.081 0081 0081 0081 0081 0081 0073|0073 0073 |0.073 0.073  0.065
9762 | 8700 K 8700 | 8700 6578 6578 | 8037 | 8037 | 8037 | 8037 8037 | 8037 | 8037 | 7162 7162 | 7162 | 7162 7162 | 6366
683 | 557 | 557 | 557 | 368 | 368 | 1302 1302 | 1302 1302 | 1302 1302 1302 | 1046 | 1046 | 1046 | 1046 1046 = 828
0.068 | 0.068  0.041 | 0.041 | 0.027 0.027 | 036 | 036 | 036 0252|0252 0252 0.252|0.144 | 0.144 | 0.144 | 009 @ 009 | 009
87 78 78 78 58 58 9 9% 9 96 96 9% 96 86 86 86 86 86 76
0.026 | 0.023 | 0.023 | 0.023 | 0.021 | 0.021 | 0.076 | 0.076 | 0.076 A 0.076 | 0.076 A 0.076 0.076 | 0.069 | 0.069 | 0.069 | 0.069 0.069 | 0.061
9231 | 8276 | 8276 | 8276 | 6154 6154 | 7639 | 7639 | 7639 | 7639 | 7639 | 7639 | 7639 | 6844 K 6844 | 6844 | 6844 6844 | 6048
480 | 381 | 381 | 381 | 258 | 258 | 1161 1161 | 1161 1161 | 1161 | 1161 1161 | 944 | 944 | 944 | 944 = 944 | 738
0.053 | 0.053 | 0.032 | 0.032 | 0.021 | 0.021 | 0.28 | 028 | 0.28 0.196 | 0.196 0.196 0.196 | 0.112 | 0.112 | 0.112 | 007 @ 007 | 007
92 82 82 82 62 62 | 101 | 101 | 101 | 101 A 101 | 101 | 101 20 920 90 920 20 80
0.035 | 0.032  0.032 | 0.032 | 0.028 0.028 | 0.081 0.081 | 0.081 0.081  0.081 0081 0081 0073 | 0.073 0073|0073  0.073  0.065
9762 | 8700 A 8700 | 8700 6578 6578 | 8037 | 8037 | 8037 | 8037 8037 | 8037 | 8037 | 7162 7162 | 7162 | 7162 | 7162 | 6366
683 | 557 | 557 | 557 | 368 | 368 | 1302 | 1302 | 1302 1302 | 1302 1302 1302 | 1046 | 1046 1046 | 1046 1046 = 828
0.068 | 0.068  0.041 | 0.041 | 0.027 0.027 | 036 | 036 | 036 § 0252|0252 0252 0.252|0.144 | 0.144 | 0.144 | 009 009 | 009
56 50 50 50 37 37 84 84 84 84 84 84 84 76 76 76 76 76 67
0.031 | 0.027 | 0.027 | 0.027 | 0.024 | 0.024 | 0.057 | 0.057 | 0.057 | 0.057 | 0.057 | 0.057 A 0.057 | 0.052 | 0.052 | 0.052 | 0.052 | 0.052 | 0.046
5942 | 5305 | 5305 | 5305 | 3926 3926 | 6685 | 6685 | 6685 6685 | 6685 | 6685 6685 | 6048 | 6048 6048 | 6048 6048 | 5332
368 | 286 | 286 | 286 | 188 | 188 | 762 762 | 762 | 762 | 762 | 762 762 | 629 | 629 | 629 | 629 | 629 | 491
0.038 | 0.038 | 0.023 | 0.023 | 0015 /0015| 02 | 02 | 02 014 014 014 014 | 008 | 008 | 008 | 005 005 | 005
87 78 78 78 58 58 96 96 96 96 96 96 96 86 86 86 86 86 76
0.026 | 0.023 | 0.023 | 0.023 | 0.021 | 0.021 | 0.076 0.076 | 0.076 | 0.076 | 0.076 | 0.076 | 0.076 0.069  0.069 | 0.069 0.069 | 0.069 | 0.061
40 RPM | 9231 | 8276 | 8276 #8276 | 6154 6154 | 7639 | 7639 | 7639 | 7639 | 7639 | 7639 | 7639 | 6844 6844 | 6844 | 6844 6844 | 6048

END MILLS

FEED | 480 | 381 | 381 | 381 | 258 | 258 | 1161 | 1161 1161 | 1161 1161 | 1161 | 1161 | 944 944 | 944 & 944 = 944 | 738
Ap 0.053 | 0.053 | 0.032 | 0.032 | 0.021 | 0.021 | 028 | 028 | 0.28 ' 0.196 | 0.196 0.196 0.196 | 0.112 | 0.112 | 0.112 | 007 007 | 007
Vc 56 50 50 50 37 37 84 84 84 84 84 84 84 76 76 76 76 76 67
fz 0.031 | 0027  0.027 | 0.027 | 0.024 | 0.024 | 0.057 | 0.057 | 0.057 A 0.057 | 0.057 | 0.057 A 0.057 | 0.052 | 0.052 | 0.052 | 0.052 | 0.052 | 0.046
41 RPM | 5942 | 5305 | 5305 | 5305 | 3926 4 3926 | 6685 | 6685 6685 | 6685 6685 | 6685 | 6685 | 6048 | 6048 | 6048 | 6048 6048 | 5332

FEED | 368 | 286 | 286 @ 286 | 188 | 188 | 762 | 762 | 762 | 762 | 762 | 762 | 762 | 629 | 629 | 629 | 629 | 629 | 491
Ap 0.038 | 0.038 | 0.023 | 0.023 | 00150015 02 | 02 | 02 | 014 | 014 | 014 | 0.14 | 0.08 | 008 | 008 | 005 | 005 | 0.05

Apl

(Depth of cut per one pass)
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CARBIDE

'I/G 4G MILL RECOMMENDED CUTTING CONDITIONS
EMPFOHLENE SCHNEIDPARAMETER

END MILLS

E M 8 RIES 2 FLUTE - SLOTTING Ve =m/min. fz = mm/tooth
RPM =rev./min. FEED = mm/min.

Ap=mm LBS = Length Below Shank

Diameter ()

|| 40 [ 40 [ 50 ] | 60[60[60]60][80]80]80 ]
[LBS | 50 | 60 | 16 20 | 26 | 50 | 60 |15 | 20
\'d 80 | 80 101 101 | 9 | 90 90 | 9 | 9 | 80 | 100 | 100 100 90 | 101 | 101 | 90 | 101 101 101 | 100 = 100 100

fz 0.065|0.065 0.09  0.09 0.0810.081 0.0810.081|0.081 0.072 0.1 0.1 0.1 | 0.09 0.119/0.119/0.107 0.141/0.141 |0.141 0.151 0.151|0.151
(%] RPM | 6366 6366 6430 6430 | 5730 | 5730 | 5730 | 5730 | 5730 5093 5305 5305 5305 4775 4019|4019 3581|3215 3215|3215 2653 2653 2653
FEED 828 | 828 | 1157 1157 928 | 928 928 928 928 | 733 1061|1061 1061 859 956 | 956 766 | 907 907 | 907 801 | 801 801
Ap | 009 0054|0315 0315 018 0.8 | 018 018 |0.113 0113 054 0378 0378 0216|0504 0.504 0288 09 | 063 | 063 108 0756 0756
Ve | 80 80 101|101 90 | 90 90 90 | 90 8 100 | 100 100 90 | 101 101 | 90 | 101 101 101 | 100 100 100
fz 0065 0065 009 009 00810081 0.081 00810081 0072 0.1 | 0.1 0.1 | 009 0119 0.119]0.107 0.141/0.141|0.141 0.151|0.151 0.151
RPM | 6366 6366 | 6430 6430 5730 5730|5730 5730|5730 5093 5305 5305 5305 4775 4019 4019|3581 3215 3215|3215 2653 2653 2653
FEED 828 | 828 | 1157 1157|928 | 928 928 928 928 733 | 1061 1061 1061| 859 956 | 956 766 907 | 907 | 907 801 | 801 | 801
Ap | 009 0054|0315 0315 018 0.8 | 018 0180113 0113 054 0378 0378 0216 0504 0.504 0288 09 | 063 | 063 108 0756 0756 4G MILL
Ve | 76 76 | 9% 9 | 8 86 | 8 8 | 8 77 94 94 94 8 9 | % 8 | 9% 9 | 9 95 | 95 95 END MILLS
f2 0061 0.061 0074 0074 0.066 0.066 0066 0.066 0.066 0059 0082 0.082 0.082 0.074 0099|0099 0089/0.111 0.111/0111 0.119/0.119 0.119
RPM | 6048 | 6048 | 6112 6112 5475 5475 5475 5475 5475 4902 | 4987 4987|4987 4509 3820 3820|3382 3056 | 3056 3056 | 2520 2520 2520
FEED 738 | 738 | 905 905 | 723 | 723 723 | 723 723 578 | 818 818 818 667 756 | 756 602 678 | 678 678 600 | 600 600
Ap | 007 00420245 0245 014 0.14 | 0.14 014 0088 0083 042 0294 0294 0.168 0392|0392 0224 0.7 049 | 049 084 0588 0.588
Ve | 80 80 101 101 | 90 90 | 90 | 90 | 90 80 | 100 100 100 90 | 101 101 | 90 | 101 | 101 | 101 | 100 100 100
(N 2 0065 0065 009 | 009 0081 0081 0081|0081 00810072 01 | 0.1 0.1 | 009 01190119 0107 0.141 0.141 0141 0.151|0.151 0151
| RPM | 6366 | 6366 6430 | 6430 5730 | 5730 5730 | 5730 5730|5093 5305 | 5305 5305|4775 4019|4019 3581 3215 3215 3215 2653 | 2653 2653
(i) FEED 828 | 828 1157 1157 928 | 928 928 | 928 928 | 733 1061|1061 1061 | 859 956 | 956 766 | 907 907 | 907 801 | 801 801
Ap | 009 0054/0315 0315 018 0.18 | 018 018 |0.113 0113 054 0378 0378 0216 0504 0.504 0288 09 | 063 | 063 108 0756 0756
Ve | 76 76 | 9% 9 | 8 86 | 8 8 | 8 77 94 94 94 8 9 | 9% 8 | 9% 9 9 95 | 95 95
f2 0061 0.061 0074 0074 0.066 0.066 0066 0.066 0.066 0059 0082 0.082 0.082 0.074 0099|0099 0089/0.111 0.111/0111 0.119/0.119 0.119
(1P} RPM | 6048 | 6048 6112|6112 5475 5475 | 5475 5475 5475 4902 4987 4987 | 4987 4509|3820 | 3820 3382|3056 3056 3056 | 2520 2520 2520
FEED 738 | 738 | 905 | 905 723 723 | 723 723 | 723 578 | 818 818 | 818 667 | 756 756 | 602 | 678 678 | 678 600 | 600 600
Ap | 007 00420245 0245 014 0.4 | 0.14 014 0088 0083 042 0294 0294 0.168 0392|0392 0224| 07 049 049 084 0588 0.588
Ve | 80 80 | 101 101 90 90 | 90 90 | 90 8 | 100 100 | 100 90 | 101 101 | 90 101 | 101 | 101 | 100 100 | 100
f2 0065 0065 009 009 0081 0081 0081 0081 0081 0072 0.1 01 01 | 009 01190119 0107 0141 0.141 0141 0151 0.151 0.151
RPM | 6366 6366 6430 6430 5730 5730|5730 5730|5730 5093 5305 5305 5305 4775 4019 40193581 3215 3215|3215 2653 2653 2653
FEED 828 | 828 | 1157 1157 928 | 928 928 928 928 | 733 1061 1061 1061 859 956 | 956 766 907 907 | 907 801 | 801 801
Ap | 009 0054|0315 0315 018 0.8 | 018 018 |0.113 0113 054 0378 0378 0216 0504 0.504 0288 09 | 063 | 063 108 0756 0756
Ve |67 67 |8 8 |76 76 |76 76| 76 68 8 83 8 75 | 8 | 83 74 83 83 | 8 8 8 82
ELR 2 0.046|0.046 0,056 0.056| 005 005 | 005 | 005 005 0045 0063 0.063 0.063 0056 0076 0.076 0.069 0.076 0.076 0076 008 | 008 008
B RPM 5332|5332 5411|5411 4838|4838 4838 4838 4838|4320 4403 | 4403 4403 | 3079 3302|3302 2944 2642 2642 2642 2175 2175 2175
EEWA FEED 491 | 491 | 606 | 606 484 | 484 484 | 484 484 | 300 555 | 555 555 | 446 502 | 502 406 | 402 402 | 402 348 | 348 348
Ap | 005 003 0175/0.175 01 01 | 01 01 00630063 03 021|021 012]028|028 016 05 035 035 06 042 042
Ve | 76 76 | 9 9 | 8 86 | 8 8 | 8 77 94 94 94 | 8 9 | % 8 | 9% 9% | 9 95 | 95 95
f2 0061 0061 0074 0074 0.066 0066 0.066 0.066 0.066 0059 0.082 0.082 0082 0.074 0.099 0099 0089 0.111/0.111/0111 0.119 0.119 0119
I RPM | 6048 6048 | 6112 6112 | 5475 5475 | 5475 5475 | 5475 4902 | 4987 4987 4987 4509|3820 3820 | 3382 3056|3056 3056 2520 2520 2520
FEED 738 | 738 | 905 905 723 | 723 723 723 | 723 578 818 | 818 818 667 756 756 602 | 678 678 678 | 600 600 600
Ap | 007 0042 02450245 014 014 014 014 0088 0083 042 0294|0294 016803920392 0224 07 | 049 049 084 0588 0588
Ve |67 67 8 |8 76 76 76 76 76 63 83 | 8 |8 75 | 83 | 83 74 83 8 8 8 8 8
f2 0046 0.046 0056 0056| 005 005 | 005 005 | 005 0045 0063 0.063 0.063 0056 0076|0076 0069 0.076 0076 0076 008 | 008 008
RPM | 5332 5332|5411 5411 4838 4838 | 4838 4838 4838 4320 4403 4403 4403 3979|3302 3302|2044 2642 2642|2642 2175 2175 2175
FEED 491 | 491 | 606 606 | 484 | 484 484 | 484 484 | 390 | 555 555 555 | 446 502 | 502 406 402 | 402 402 348 | 348 348
Ap | 005 00301750175/ 01 01 | 0. | 01 |0063 0063 03 021 021 012 028|028 016 05 035 035 06 | 042 042

4

Apl

(Depth of cut per one pass)
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CARBIDE

SELECTION GUIDE

Sy SEMD98 | SEM846 | SEM846 M
2 2 2 2

4G MILL

END MILLS

FLUTE
HELIXANGLE|  30° 30° 30° 30°
BALL BALL BALL CORNER
CUTTINGEDGE SHAPE|  \nc NOSE NOSE RADIUS
SIZEMIN|  R0.05 R0.05 R0.25 D0.2
'I MILLING
SIZEMAX| R125 R6.0 R1.0 D20.0
TOOLS
PAGE| 166 172 182 185
EXTENDED NECK
EXTENDED NECK (6mm Shank)

AR Please visit
! 4 globalyg1.com/mat
[=]:%55K} formaterial search

Non-alloy steel
P | 6 |
Low alloy steel
9 |
High alloyed steel,
and tool steel
12
M 13 Stainless steel

Grey cast iron

_=| = —_
N | o N

Nodular cast iron

Malleable cast iron

Aluminum-
wrought alloy

Aluminum-cast,
alloyed

Copper and
Copper Alloys
(Bronze / Brass)

Non Metallic
Materials

Heat Resistant
Super Alloys

w
~

37 Titanium Alloys

38
39
ZI)8  Chilled Cast Iron
588 Hardened Cast Iron

Hardened steel

w W WIWWIWININININININININININ
(9] WIN| =0V N WIN|=|O

SOLID CARBIDE

4G Mill
END MILLS

High Speed Cutting
for Pre-Hardened Steels up to HRc55

©: Excellent O:Good

( Recommended cutting conditions : P 276 )

About 0.15% C
About 0.45% C
About 0.45% C
About 0.75% C
About 0.75% C

Ferritic / Martensitic
Martensitic

Austenitic

Pearlitic / ferritic
Pearlitic (Martensitic)
Ferritic

Pearlitic

Ferritic

Pearlitic

Not Curable

Curable

< 12% Si, Not Curable
< 12% Si, Curable

> 12% Si, Not Curable

Annealed
Annealed
Quenched &Tempered
Annealed
Quenched & Tempered
Annealed
Quenched & Tempered
Quenched & Tempered
Quenched & Tempered
Annealed
Quenched &Tempered
Annealed
Quenched & Tempered

Hardened

Hardened

Cutting Alloys, PB>1%

CuZn, CuSnZn (Brass)
CuSn, lead-free copper

and electrolytic copper

Duroplastic, Fiber Reinforced Plastic

Rubber, Wood, etc.

Fe Based

Ni or Co Based

Pure Titanium
Alpha + Beta Alloys

Annealed
Cured
Annealed
Cured
Cast

Hardened
Hardened
Hardened
Cast

Hardened

125
190
250
270
300
180
275
300
350
200
325
200
240
180
180
260
160
250
130
230
60
100
75
90
130
110
90
100

200
280
250
350
320
400 Rm
1050 Rm
550
630
400
550

13
25
28
32
10
29
32
38
15
35
15
23
10
10
26

25

21

15
30
25
38
34

55
60
42
55

Y-Coating
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CARBIDE

M SEMED SEMESK SENES SENERS SENESS SENETD) SEWBS SEWERS SENET SENET2 SENETS SENETS
2 4 4 2 2 2 2 2 4 4 4 4 6

30° (MULTIPLE HELIX) | (MULTIPLE HELIX) 30° 30° 30° 30° 30° (MULTIPLE HELIX) | (MULTIPLE HELIX) 30° 30° 45°
e COMLR | COMIR | SQUARE | SQUARE | SQUARE | SQUARE | SQUARE | SQUARE | SQUARE | SQUARE | SQUARE | SQUARE
D0.2 D1.0 D1.0 DO.1 DO.1 DO.1 D1.0 DO.1 D0.8 D1.0 D1.0 D1.0 D6.0
D200 D200 = D200 @ D250 @ D40 D30 D250 D120 D250 D200 D250 D120 | D200
193 212 219 234 237 238 239 245 254 256 260 266 271
s AT L I A i
i
A m A m | ﬁ ﬁ
END MILLS
O @) O (@) (@) O O (@) O (@) (@) (@) (@) —n
(@) (@) © (@) (@) O O (@) (@) (@) O (@) (@)
© © © © © © © © © © © © ©
© © © © © © © © © © © © ©
© ©) © © © © © © © © © © ©
O @) O O (@) O O (@) O (@) O O @) E
© © © © © © © © © © © © ©
© © © © © © © © © © © © © E
© @) © © @) © © © © @) © © @) E
(@) (@) O (@) (@) O (@) (@) (@) (@) O (@) (@)
© © © © © © © © © © © © © i
O O 12
(@) O
O @) O @) O (@) O
O (@) O O @) O O (@) O (@) @) O @)
(@) O O (@) (@) O O (@) O O O (@) O
(@) (@) O (@) (@) O (@) @) (@) (@) @) (@) (@)
(@) (@) O (@) @) O (@) (@) (@) (@) O (@) (@)
(@) @) O O (@) O @) (@) (@) (@) @) (@) @)
O O O O (@) O O (@) O O O O (@)
(@) (@) O (@) (@) O O (@) O O O (@) (@)
39
© © © © © © © © © © © © © m
O (@) O O (@) O O (@) O O (@) O (@)
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