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Endmill series for high speed machining for high hardened steel

H Endmill
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‘ For cutting high hardened and heat-treated steel
under HRC70

«
» New coating technology improves wear resistance
+ A new shape improves machinability

+ High speed and highly accurate machining available
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HEndmill

Endmill series for high speed machining for high hardened steel

H Endmill

m Endmill for high speed machining for hardened steel under HRC70

Features

stability As

After special edge
treatment

before
PBE Series (Ball)

Cutting load is
dispersed

S shape of ball

m The S shape of ball disperses cutting loads
= The tolerance of ball R is under +0.005mm

H Endmil radius

m Workpiece D2(AISI) / X100CrMoV5 1(DIN) / SKD11(JIS), HRC60 fogzg&g) gg
m Cutting Diameter=@8.0, n(min')=4,000, vc(m/min)=100 70
conditions  vf(mm/min)=800, fz(mm/t)=0.05 65
ap(mm)=8.0, ae(mm)=0.25, dry ’ o

m Tools PRE4080-100-R05 50

=> Special cutting edge design reduces cutting loads and
prolongs tool life.

45
40

New shape of
corner R

= New grade(PC303S, PC310U)
- Ultra fine substrate and A(TiSiN coating guarantee
excellent wear resistance

m Special edge treatment
- Special cutting edge design was applied for less chipping
and longer tool life

® High accuracy with tolerance-h5
- High quality production system enables tolerance-h5
throughout the whole series.
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Measurement result of
tolerance of corner R

= The new shape of corner R reduces cutting loads
® The tolerance of corner R is under £0.005mm
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'Endmill! The solution for high hardened and heat-treated StE(‘
r

When operating high hardened steel(HRC 45~70) such as parts of automobiles and molds, tools require high quality of wear-
resistance against chipping of cutting edge or tool breakage. Especially endmill operation at high speed in dry condition
accompanies high temperature reaction resulting in rapid wear of coating layer.

H Endmill guarantees stable performance at high hardened steel and heat-treated steel
thanks to negative rake angle and special edge treatment. Newly invented A(TiSiN coating
layer shows excellent coating adhesion and wear resistance under high temperature.

As a result, it improves tool life by delaying wear of the coating layer.

H Endmill increases tool life up to 20% by edge shape development and wear resistance.

It is the optimal solution for high hardened and heat-treated workpieces.
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Cutting performance

Hardened steel [ D2(AISI) / X100CrMoV5 1(DIN) / SKD11(JIS), Heat treatment, HRCG0) |

m Cutting Diameter = 8.0
conditions  n(min) = 8,000

vc(m/min) = 200
vf(mm/min) = 1,600
fz(mm/t) = 0.1
ap(mm) =0.2
ae(mm)=0.8
wet

= Tools

PBE2080-100

m Result

I | 3times W
H Endmill o\ e

Combetitoﬁ’s

Cutting length(m)

= New grade improves
wear resistance

H Endmill Competitor’'s

Hardened steel [ D2(AISI) / X100CrMoV5 1(DIN) / SKD11(JIS), Heat treatment, HRC60) |

m Cutting Diameter = @8.0
conditions  n(min) = 4,000

ve(m/min) = 100
vf(mm/min) = 500
fz(mmf/t) =0.03
ap(mm) =8.0
ae(mm) =0.25
dry

= Tools PRE4080-100-R05

Hardened steel [ 420 Modified(AISI) / SUS420J2 Modified(JIS), HRC50) ]

m Result

m Cutting Diameter = @8.0
conditions n(min') = 10,000

vc(m/min) = 250
vf(mm/min) = 2,500
fz(mm#t) =0.125
ap(mm) =0.1
ae(mm)=0.2
wet

= Tools

PBE2080-100

Hardened steel [ 420 Modified(AISI) / SUS420J2 Modified(JIS), HRC50) |

m Cutting Diameter = @8.0
conditions  n(min”) = 8,000

ve(m/min) = 200
vf(mm/min) = 1,600
fz(mmf/t) =0.05
ap(mm) =8.0
ae(mm)=0.4
wet

= Tools PRE4080-100-R05

m Result
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H Endmill

ch)mpetiitor’s

Cutting length(m)

=> Cutting edge treatment for less
chipping
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H Endmill

iCompjetitor’js

Cutting length(m)

= New grade improves
wear resistance

m Result
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Cutting length(m)

= Cutting edge treatment for less
chipping

H Endmill Competitor's

Excellent
wear
resistance

H Endmill Competitor’s
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H Endmill

Recommended cutting conditions(PRE4000 Radius)

Pre hardened steel Hardened steel High hardened steel
(HRC35~45) (HRC45~55) (HRC55~70)
R.P.M Feed R.P.M Feed R.P.M Feed
Diameter(2) n(min) vi(mm/min) n(min) vf(mm/min) n(min-) vi(mm/min)
17,300 1,250 11,500 840 7,500 256
13,200 1,300 8,800 880 5,600 268
12,500 1,500 8,300 1,000 5,100 296
10,350 1,400 6,900 950 4,200 280
7,800 1,350 5,200 900 3,200 264
6,150 1,260 4,100 840 2,550 248
5,250 1,260 3,500 840 2,100 240

m Shouldering depth(ap) and radial depth(ae)

+ap=0.1D

+ae =0.03D

- Workpiece should be clamped rigidly. In case of vibration, reduce R.P.M
& and feed rate by the same ratio

m Application tip '

Recommended cutting conditions(PRE4000 Radius)

Workpiece Pre hardened steel Hardened steel High hardened steel
— (HRC35~45) (HRC45~55) (HRC55~70)
Conditions
R.PM Feed R.P.M Feed R.PM Feed
n(min?) vf(mm/min) n(min?) vf(mm/min) n(min?) vf(mm/min)
17,300 544 11,500 336 7,500 128
13,200 560 8,800 352 5,600 136
12,500 644 8,300 400 5,100 144
10,350 616 6,900 384 4,200 144
7,800 576 5,200 356 3,200 132
6,150 544 4,100 332 2,550 124
5,250 544 3,500 332 2,100 124
m Application tip 2D ® Slotting depth(ap)
+ap =0.05D
+ae=1.0D
ap + Workpiece should be clamped rigidly. In case of vibration, reduce

R.P.M and feed rate by the same ratio

* Cutting condition by overhang

= Cutting conditions of the shank taper type in case of being clamped at neck. r
=» When the overhang is increased by 1D, decrease R.P.M and feed 10%.

m |n case of the straight type adjust conditions according to the overhang.
=» Ex) When the overhang is 3D and is increased by 1D, decrease R.P.M and feed 10%.

Overhang

* Notice
m Cutting conditions are up to the machine’s condition and the shape of cutting.
= Use cutting fluid that is proper to the workpiece and produces few temperature reaction. @0 |
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Recommended cutting conditions (PBE2000 Ball)

Workpiece Pre hardened steel (HRC35~45) Hardened steel (HRC45~55) High hardened Steel (HRC55~HRC70)

Conditions RPM Feed RPM Feed RPM Feed
n(min) vf(mm/min) n(min) vf(mm/min) n(min) vf(mm/min)
35,000 1,470 31,500 1,330 28,000 1,050
35,000 2,940 31,500 2,660 28,000 2,000
33,600 3,010 30,100 2,695 26,600 2,100
33,600 3,150 30,100 2,800 25,900 2,150
33,460 3,360 28,000 2,800 24,500 2,200
25,900 3,710 22,400 2,800 17,500 2,200
22,260 3,710 18,550 2,800 16,500 2,200
16,730 3,710 14,000 2,800 13,000 2,200
17,800 4,900 15,000 3,750 12,500 2,100
13,400 4,100 11,000 3,100 10,000 2,500
10,700 3,500 9,000 2,700 8,000 2,150
8,900 3,100 7,500 2,400 6,600 1,900
6,680 2,500 5,600 1,900 5,000 1,550

+ap =0.02D

+ pf =0.05D

+ Workpiece should be clamped rigidly. In case of vibration, reduce RPM
and feed rate by the same ratio

m Application tip

* Cutting condition by overhang
= Cutting conditions of the shank taper type in case of being clamped at neck. _

=> When the overhang is increased by 1D, decrease R.P.M and feed 10%.
m |n case of the straight type adjust conditions according to the overhang. o
=» Ex) When the overhang is 3D and is increased by 1D, decrease R.P.M and feed 10%. g
* Notice °
= Cutting conditions are up to the machine’s condition and the shape of cutting.
= Use cutting fluid that is proper to the workpiece and produces few temperature reaction. —
% Cutting speed formulas (Ball Endmills) J—L‘Z’D
u Eﬁ?c!ent cgtting speed Veff = (TF x Deff x n)/1000 (n = min™") @:a=1 (Slopeangle 6=0°)
m Efficient diameter Deff calculation formula Deff = (2/ap(D-ap) x a) a=1.2 (Slope angle 8=7°)
D=@(Tool diameter), Deff=Efficient diameter a =15 (Slope angle 8=15°)
m Efficient cutting speed formulas : When slope @ is 0° Veff = (z x Deff x n)/1000 a =1.7 (Slope angle 6=30°)
Deff = Efficient, diameter Calculate Deff as ap with various ball endmills a =2.17 (Slope angle 6=45°)

a =2.3 (Slope angle 8=60°)

Effective diameter formulas (Ball Endmills, Slope angle =0°)

Axial depth (ap)

/
fg 24 06|/
Ii /
16 /
: 5 /
1.3 I / 8
1.2
/ / Slope angle 9,
B . / o —
0.9
0.8
/ 14
0.7
/ /
o . ] 8 Ex) Diameter : 6mm, ap=0.3mm,
o = = — 1 Deff=2.6mm, N=14,000(min"")
—1_+— — _—1 — —1 .
i = T Slope angle 0° : Veff = 113.7(m/min)

12 04 06 08 1.0 1.2 14 16 18 2.0 2.‘2 24 26 28 3.0 32 34 36 38 40 42 44 46 48 50 52 54 56 58 6.0 Slope angle 15° :Veff=113'7x 1'5= 170'6(m/m|n)

Slope angle = 0° .
x Effective diameter formulas
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Endmill

PBE2000(Standard ball)

— @d

Helix Grade h5 @D Tolerance Hardness of workpiece Workpiece
Angl ~@5.9 0.00 ~—0.015 Pi High
O ;f,’oe PC303S| | shank 6.0~ 000 ~—0025 ~HiC40 | ~HACS5 | ~HAC7O  hardened Hargened hardened
steels steels
) (€] (€] O €] €]
(mm)
Designation R @D @d 0 L

PBE PBE2005-040 0.25 0.5 6 1 40
O PBE2010-050 0.5 1 6 25 50
PBE2012-050 0.6 1.2 6 3 50
PBE2015-050 0.75 15 6 4 50
PBE2020-050 1 2 6 5 50
PBE2025-060 1.25 25 6 7 60
PBE2030-060 1.5 3 6 8 60
PBE2040-070 2 4 6 8 70
PBE2050-080 2.5 5 6 10 80
PBE2060-090 3 6 6 12 90

PBE2080-100 4 8 8 14 100

PBE2100-100 5 10 10 18 100

PBE2120-110 6 12 12 22 110
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PRE4000 (Standard radius) % @ @
a f\/ @D — — — @d
/] L
Helix Grade h5 @D Tolerance Hardness of workpiece Workpiece :
Q A;é’!e PC310U| | shank B? (5)'3 ggg = 88;2 HACAO | ~HrCS5 | ~HACTO  hardoned Hargened hardonsd
steels steels
o o o o 0 0
(mm)
Designation @D @d 0 L r
PRE PRE4030-060-R01 3 6 8 60 0.1
O PRE4030-060-R02 3 6 8 60 0.2
PRE4030-060-R03 3 6 8 60 0.3
PRE4030-060-R05 3 6 8 60 0.5
PRE4040-070-R01 4 6 10 70 0.1
PRE4040-070-R02 4 6 10 70 0.2
PRE4040-070-R03 4 6 10 70 0.3
PRE4040-070-R05 4 6 10 70 0.5
PRE4040-070-R10 4 6 10 70 1
PRE4060-090-R02 6 6 15 920 0.2
PRE4060-090-R03 6 6 15 90 0.3
PRE4060-090-R05 6 6 15 90 0.5
PRE4060-090-R10 6 6 15 90 1
PRE4080-100-R02 8 8 20 100 0.2
PRE4080-100-R03 8 8 20 100 0.3
PRE4080-100-R05 8 8 20 100 0.5
PRE4080-100-R10 8 8 20 100 1
PRE4100-100-R03 10 10 25 100 0.3
PRE4100-100-R05 10 10 25 100 0.5
PRE4100-100-R10 10 10 25 100 1
PRE4120-110-R03 12 12 30 110 0.3
PRE4120-110-R05 12 12 30 110 0.5
PRE4120-110-R10 12 12 30 110 1
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Head Office

Holystar B/D, 1350, Nambusunhwan-ro, Geumcheon-gu, Seoul, 153-823, Korea
Tel : +82-2-522-3181  Fax : +82-2-522-3184, +82-2-3474-4744

Web : www. korloy.com  E-mail : export@korloy.com

Cheongju Factory
55, Sandan-ro, Heungdeok-gu, Cheongju-si, Chungcheongbuk-do, 361-290, Korea
Tel : +82-43-262-0141  Fax : +82-43-262-0146

Jincheon Factory
54, Gwanghyewonsandan 2-gil, Gwanghyewon-myeon, Jincheon-gun, Chungcheongbuk-do, 365-831, Korea
Tel : +82-43-535-0141  Fax : +82-43-535-0144

R & D Institute
55, Sandan-ro, Heungdeok-gu, Cheongju-si, Chungcheongbuk-do, 361-290, Korea
Tel : +82-43-262-0141  Fax : +82-43-262-0711

& KORLOY AMERICA

620 Maple Avenue, Torrance, CA 90503, USA
Tel : +1-310-782-3800  Toll Free : +1-888-711-0001  Fax : +1-310-782-3885
www.korloyamerica.com  E-mail : sales@korloy.us

& KORLOY EUROPE

Gablonzer Str. 25-27, 61440 Oberursel, Germany
Tel : +49-6171-277-83-0  Fax : +49-6171-277-83-59
www.korloyeurope.com  E-mail : sales@korloyeurope.com

& KORLOY INDIA

Plot NO.415, Sector 8, IMT Manesar, Gurgaon 122051, Haryana, INDIA
Tel : 491-124-4391790  Fax : +91-124-4050032
www.korloyindia.com  E-mail : sales.kip@korloy.com

& KORLOY BRASIL

Av. Aruana 280, conj.12, WLC, Alphaville, Barueri, CEP06460-010, SP, Brasil
Tel : +55-11-4193-3810
E-mail : vendas@korloy.com
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