4 Flutes JJ Ball End Mills for Hardened Steels
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Endmill for pre-hardened and hardened steels(HRc52~68)
+ Good wear resistance by high quality Si-based PVD coating.

+ High precise edge tolerance.

5 « Four flutes ball edge design for high speed, feed condition.

‘S] + Minimizing fracturing by high TRS fine (0.5um) WC grade.

h5

T

P e

-|-|s|“ S o° cUTTING Condition D Size D Tolerance Condition D Size D Tolerance
Coating velixangle | DATA @D # gd 21~20 +0 ~-0.01mm " 24~12 -0.005 ~ -0.015mm
0.005 O 01 0.015 214~ 20 -0.01 ~-0.02mm

0.5~2.5R ~ 7~10R okl :mm
4)JB 010 025 S06 6
4]JB 010025 080 O 5RX1 2. 6
4JJB 012030 S06 0.6RX 1.2 3 50 6
4]JB 015 040 S06 0.75R X 1.5 4 50 6
4JJB 015040 080 0.75RX 1.5 4 80 6
4JJB 020 050 S06 1RX2 5 50 6
4)JB 020 050 080 1RX2 5 80 6
4)JB 025 070 S06 1.25RX 2.5 7 50 6
4JJB 025070 080 1.25RX 2.5 7 80 6
4JJB 030 080 S06 1.5RX3 8 60 6
4JJB 030080 090 1.5RX 3 8 90 6
4)JB 040 080 S04 2RX4 8 60 4
4JJB 040 080 090 2RX4 8 90 4
4]JB 040 080 S06 2RX4 8 70 6
4)JB 040 080 100 2RX4 8 100 6
4JJB 050 100 S06 2.5RX5 10 80 6
4)JB050100110 2.5RX5 10 110 6
4]JB 060 120 S06 3RX6 12 90 6
4JJB 060120110 3RX6 12 110 6
4]JB 080 140 S08 4R X 8 14 100 8
4)JB 080 140 150 4R X8 14 150 8
4JJB 100 180S10 5RX10 18 100 10
4JJB 100 180 150 5RX10 18 150 10
4]JB 120220512 B6RX 12 22 110 | 12
4JJB 120 220 150 6RX 12 22 150 12
4)JB 140240110 TRX14 24 110 14
4JJB 160300 S16 8RX 16 30 130 16
4JJB 160 300 160 8RX 16 30 160 16
4JJB 200 400 S20 10RX 20 40 160 20
4]JB 200 400 200 10RX 20 40 200 20

64 | < wtoos



| 41JSP/4JJSPM cutting Condition

* RPM : rev./min « Feed : mm/min
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”‘léﬂH Tool Steels / Alloy Steels Alloy Steels / Prehardened Steels Stainless Steels Hardened Steels Heli;_r(tireer?égdsiéeeﬂs / Heﬁ;ré'::;gdsiteﬁls /
Material SCM/HPM NAK80/KP4M SUS304/SUS316 STAVAX/SKD11 SKD11/ SKD61/ YXR7/ SKD11/ SKD61/ YXR7/
R7 / SKH51 R7 / SKH51
A Hardness 30 ~ 40HRc 40 ~ 45HRc = 45 ~ 55HRc 55 ~ 60HRc 60 ~ 70HRc
B Radius RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
RO.5 25,600 806 25,600 806 25,600 806 25,600 806 25,600 723 25,600 723
R0.75 22,000 1,007 22,000 1,007 22,000 1,007 22,000 1,007 22,000 889 22,000 889
R1 19,200 1,280 19,200 1,280 19,200 1,280 19,200 1,280 19,200 1,138 17,600 1,138
R2 12,400 1,706 11,200 1,469 10,800 1,375 10,000 1,280 10,000 1,090 8,800 1,090
R3 8,400 1,754 7,600 1,612 7,200 1,517 6,800 1,422 6,800 1,232 5900 1,232
R4 6,400 1,327 5700 1,185 5500 1,138 5100 1,043 5,100 936 4,400 936
R5 5100 1043 4,600 948 4,400 929 4,000 853 4,000 758 3,600 758
R6 4,800 995 3,800 794 3,640 758 3,400 711 3,400 640 3,000 640
Ae
Holzk m A Ae Ap Ae
2Ho Al
Depth of Cut . P 0.05D | 0.05D 0.02D | 0.05D
/ ~ 55HRC ~ 70HRC
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The values of ap and ae on the table are for roughing or semi-roughing. If you need a great surface roughness, apply 50% of the value.

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
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m 3)JB/4JJSB/4)JB =RPM
m Use the same RPM and raise up the feed up to 50%
for 3JJB/ 4JJSB/ 4)JB
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11|é|'}|| Hardened Steels Heat-treated steels / Hardened Steels Heat-treated steels / Hardened Steels
Material STAVAX/SKD11 SKD11/ SKD6T YXR7 / SKH51
4 Hardness 45 ~55HRc 55 ~62HRc 62 ~70HRc
A RPM FEED Ap Ae RPM FEED Ap Ae RPM FEED Ap Ae
Radius Axial Depth Radial Depth Axial Depth Radial Depth Axial Depth Radial Depth
R0.05 60,000 150 0.002 0.003 60,000 100 0.001  0.0012 52,500 30 0.001 0.002
RO.1 60,000 180 0.002 0.003 60,000 120 0.002 0.003 45,000 60 0.002 0.003
R0.15 45,000 310 0.004 0.007 43,500 180 0.003 0.005 32,500 90 0.003 0.005
R0.2 37,500 420 0.007 0.012 35,000 240 0.005 0.008 26,250 120 0.005 0.008
R0.25 33,000 530 0.010 0.02 30,000 300 0.007 0.01 22,500 150 0.007 0.01
RO.3 30,000 1,200 0.02 0.1 26,500 800 0.01 0.075 20,000 400 0.01 0.075
R0.4 27,000 1,600 0.04 0.17 23,500 1,000 0.02 0.12 17,500 500 0.02 0.12
R0O.5 24,000 2,000 0.1 0.3 21,000 1,750 0.05 0.2 16,000 875 0.05 0.2
RO0.6 21,000 2,000 0.1 0.3 18,000 1,750 0.05 0.2 14,500 875 0.05 0.2
R0.75 17,000 2,000 0.12 0.4 15,000 1,750 0.06 0.29 11,250 875 0.06 0.29
R1 14,000 2,100 0.15 0.5 12,250 1,800 0.08 0.35 9,200 900 0.08 0.35
R1.25 12,250 2,150 0.17 0.6 10,700 1,850 0.1 0.45 8,050 925 0.1 0.45
R1.5 10,500 2,200 0.2 0.7 9,200 1,900 0.12 0.55 6,900 950 0.12 0.55
R2 9,000 2,300 0.25 0.95 7,900 2,000 0.15 0.75 5,900 1,000 0.15 0.75
R2.5 7,800 2,500 0.25 1.05 6,800 2,100 0.15 0.85 5,100 1,050 0.15 0.85
R3 6,500 2,500 0.3 1.3 5,700 2,200 0.2 1 4,300 1,100 0.2 1
R4 5,200 2,200 0.4 1.7 4,500 1,900 0.25 1.35 3,400 950 0.25 1.35
R5 4,300 2,000 0.5 2.1 3,750 1,750 0.3 1.7 2,800 875 0.3 1.7
R6 3,600 1,750 0.6 2.6 3,150 1,500 0.35 2 2,350 750 0.35 2
Ap : Axial Depth Z8ko|¢1Z10](mm)
Holat — Ae : Radial Depth HtZHtaro|ZeiZ10] (mm)
3 = M D : Outside Diameter 2|Z (mm)
Depth of Cut — n:Speed SIHEE (min)

2]

Vf:Feed Ol

£ (mm/min)

HRC55 0[5t rL|M
L4 BBHA| 374

M7| ;HMZJ-I (=] zr‘l ¢

ZURTLT|H Q| 2 AHS
20l 22

2US0| A1

Oloj22 22 0JAE ZHE

f(

St

estn
I E=E

/\

@
=

253 7|A
2HE

EEx
=T

= oryzol

Al
=

N T

| A 2
A B}

=)

132, 372) 713A 22 Tol0f L] 47] BAZA9| 20% UP SZAAIR.
ojE

S LU0 A ZICH 50%77FA] UP si4Al 2. (3)JB, 4JJSB, 4JJB)

F2ZA| 712 &AL 712
%iﬂ 6|’7‘|L|' H'l al 7-|0=| °;|}\}0| E}‘H%-F[[H A

DA 2R

=1, o

o

7|AH|of 2t 2 A

o=
—_= T

o Son

2594014

YELICH@1 0I5t AL Al 215 518 #2| Sum O|LH 2.)

EErS L£CE

QuKBHL},

HI25t0] 24 St

A2,

When milling workpiece, HRC below 55 (Alloy steel, tool steel), Raise up 20% RPM and feed compared to the same diameter.
Changing flutes from 3 to 4, use the same RPM and raise up the feed up to 50% in stable condition (3JJB, 4JJSB, 41JB).

Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.

If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management will be within 5um).
Air blow or mist coolants are recommended.
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