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High Precision Radius Endmill

A new solution for mould and die machining.
The modern alternative to conventional ball nose

machining methods.

Expansion

60 new itemsExpanded
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VCPSRB
Ø4 x R1 x 20

Precise corner radius

Geometry of corner radius

Suitable for milling corner radius shapes
Reduction of endmill inventory.
Single tool usage and avoidance of tool change.
Increase of machining accuracy and efficiency due to 
the use of a larger diameter.

MIRACLE ORBIT 
can mill a corner 
radius shape with 
ONE endmill.

High Precision Corner Radius Endmill

158 sizes available

Conventional corner
radius endmill

With conventional ball nose 
methods, a small diameter is 
necessary to make the cor-
rect corner radius shape.

High precision in cutting vertical wall
The radial geometry (PAT. Pend-
ing) of MIRACLE ORBIT  is sim-
ultaneously  pursuing the goals 
of cutting edge strength that 
gives a low cutting force.
The seamless blend between 
the corner radius and peripheral 
cutting edge ensures  a good 
surface finish.
Due to neck relief, MIRACLE OR-
BIT also mill a vertical walls.

Radial tolerance : R±0.01mm
Diameter tolerance : 0 ~ -0.01mm

There is no standard to measure the radial ac-
curacy of a conventional corner radius endmill.
BUT, the radial accuracy of MIRACLE ORBIT 
is measured using a fixed centre position as 
shown above. This ensures that  MIRACLE 
ORBIT can be programmed with CAD/CAM 
systems for of finishing die & moulds.

D=Dia.
R=Corner R

Ø 4 x R1

Conventional
radius endmill
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VC-PSRB  ø8×R3

13,000min-1 (327m/min)

10,400mm/min (0.2mm/t)

W.Nr. 1.2344(H13) (52HRC)

13,000min-1 (327m/min)

2,600mm/min (0.05mm/t)

W.Nr. 1.2344(H13) (52HRC)

20m

VCPSRB  ø8×R3

MIRACLE END MILLS

Larger pick feed than a ball nose end mill for higher 
efficiency.

Larger diameter for less deflection.

When machining flat surfaces the extra rigidity
when compared with a ball nose endmill 
allows higher feed rates.

Example 1

Climb cut, Air blowCutting method

Work material

End mill

yCutting conditions

Revolution

Feed rate

4 fluted ball endmill
3R

C
ut

tin
g 

le
ng

th
 (m

)

Breakage

Machining at high feed rates of 10000mm/min,
the standard ball nose end mill fractured. With 
MIRACLE ORBIT, 200m cutting length could 
be achieved with minimal wear.

High rigidityLow rigidity

Deflection

Superior surface finish with MIRACLE ORBIT

Example 2

4 fluted ball endmill R3Measuring point

Radial surface

Flat surface

Surface roughness Rz=1.94!m

Surface roughness Rz=1.32!m

Surface roughness Rz=5.88!m

Surface roughness Rz=1.88!m

Climb cut, Air blowCutting method

Cutting length

Work material

Revolution

Feed rate

yCutting conditions Measuring point and direction 
of surface roughness

Radial surface
Flat surface

End mill

Precision and Efficiency

Machining example
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VC-PSRB 0 ─ -0.01±0.01

a

ND1 ap L3 L1 D4B2R D5
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*

*
*

*
*

*
*

Corner radius, Short flute length, Long neck. 

Type1

Type2

Suitable for precise and efficient mould and die 
machining.

Inclined angle
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Effective length
for inclined angle

* Expansion

Unit : mm

Order Number
Effective length

for inclined angle

Ty
pe

St
oc

kNo. of
Flutes

Neck
Dia.

Overall
Length

Shank
Dia.

Cutting Edge to
Shank Angle

Dia. Length of
Cut

Neck
Length

Corner R

: Inventory maintained.a

Expansion

MIRACLE END MILLS
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 D0300N15R02
 D0300N15R03
 D0300N15R05
 D0300N15R10
 D0300N20R01
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 D0300N20R03
 D0300N20R05
 D0300N20R10
 D0300N30R03
 D0300N30R05

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*

Unit : mm

Order Number
Effective length

for inclined angle

Ty
pe

St
oc

kNo. of
Flutes

Neck
Dia.

Overall
Length

Shank
Dia.

Cutting Edge to
Shank Angle

Length of
Cut

Neck
Length

No
interference

No
interference

Dia. Corner R

* Expansion
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16
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16.6
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30' 1° 2° 3°
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0.5
1
0.5
1
0.1
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3.9
3.9
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7.85
7.85
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7.85
7.85
7.85
9.7
9.7
9.7
9.7

3.6°
3.6°
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1.8°
1.7°
1.8°
0.9°
1°
  ─
  ─
  ─
  ─
  ─
  ─
  ─
  ─
  ─
  ─
  ─
  ─
  ─
  ─
  ─
  ─
  ─
  ─
  ─
  ─
  ─

60
60
60
60
60
60
60
60
60
60
70
70
70
60
60
70
70
70
70
70
70
70
70
90
90
90
90
90
90
90
90
90
90
90

100
100
100
100

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
8
8
8
8
8
8
8
8
8

10
10
10
10

VC-PSRB 0 ─ -0.01±0.01

ND1 ap L3 L1 D4B2R D5

a

*
*

*
*

*
*
*
*
*
*

*
*
*
*

*
*

MIRACLE END MILLS

Corner radius end mill, Short cut length, 2─4 flute, High precision

Type1

Type2

Expansion

Inclined angle

Ef
fe

ct
iv

e
le

ng
th

Effective length
for inclined angle

* Expansion

Unit : mm

Order Number
Effective length

for inclined angle

Ty
pe

St
oc

kNo. of
Flutes

Neck
Dia.

Overall
Length

Shank
Dia.

Cutting Edge to
Shank Angle

Dia. Length of
Cut

Neck
Length

Corner R

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

: Inventory maintained.a

Suitable for precise and efficient mould and die 
machining.
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N
4
4
4
4
4
4
4
4
4
4
4

a

a

a

a

a

a

a

a

a

a

a

2
2
2
2
2
2
2
2
2
2
2

30' 1° 2° 3°D5R ap L3 L1 D4B2D1

10
10
10
10
12
12
12
12
12
12
12

3
4
1
3
0.3
0.5
1
2
3
4
5

10
10
10
10
12
12
12
12
12
12
12

30
30
50
50
36
36
36
36
36
36
36

9.7
9.7
9.7
9.7

11.7
11.7
11.7
11.7
11.7
11.7
11.7

─
─
─
─
─
─
─
─
─
─
─

100
100
100
100
110
110
110
110
110
110
110

10
10
10
10
12
12
12
12
12
12
12

VCPSRBD1000N30R30
  D1000N30R40
  D1000N50R10
  D1000N50R30
  D1200N36R03
  D1200N36R05
  D1200N36R10
  D1200N36R20
  D1200N36R30
  D1200N36R40
  D1200N36R50

*
*

* Expansion

Unit : mm

Order Number
Effective length

for inclined angle

Ty
pe

St
oc

kNo. of
Flutes

Neck
Dia.

Overall
Length

Shank
Dia.

Cutting Edge to
Shank Angle

Length of
Cut

Neck
Length

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

Dia. Corner R
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15°

D5

øD
4

L1

L7
ap

L3

øD
1

R

B1

30°UWC VC
D1=1.5

R

B2

2<D1

0 ─ 0.01±0.01VC-PSRB

a

2
2
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

─  
─  
─  
─  
─  
─  
─  
─  
─  
─  
─  
─  

41.2
61.2
41.7
61.7
42.8

55.9
72.9
59.4

75.2

7.1
11.3
11.5
16.7
14.2
22.5
16.9
22.1
17.4
22.6
22.8

7.7
12.2
12.4
18
15.3
24.2
18.2
23.8
18.7
24.4

1° 2° 3°D5R ap B1 L7 L3 L1 D4B2D1

  1.5
  1.5
  2
  2
  2.5
  2.5
  3
  3
  3
  3
  4
  4
  5
  5
  5
  5
  6
  6
  8
  8
10
10
12

0.5
0.5
0.5
0.5
1
1
0.5
0.5
1
1
1
1
0.5
0.5
1
1
2
2
2
2
3
3
3

  1.5
  1.5
  2
  2
  2.5
  2.5
  3
  3
  3
  3
  4
  4
  5
  5
  5
  5
  6
  6
  8
  8
10
10
12

1° 30'
1° 30'
1° 30'
1° 30'
1° 30'
1° 30'
1° 30'
1° 30'
1° 30'
1° 30'
1° 30'
1° 30'
1°
1°
1°
1°
1°
1°
1°
1°
1°
1°
1°

3
3
4
4
5
5
6
6
6
6
8
8
8
8
8
8
8
8

10
10
12
12
24

6
10
10
15
12
20
15
20
15
20
20
30
40
60
40
60
40
60
53
70
55
70
70

  1.44
  1.44
  1.9
  1.9
  2.4
  2.4
  2.9
  2.9
  2.9
  2.9
  3.9
  3.9
  4.9
  4.9
  4.9
  4.9
  5.85
  5.85
  7.85
  7.85
  9.7
  9.7
11.7

9°
7.2°
6.7°
5.3°
5.6°
4°
4.4°
3.6°
4.4°
3.6°
2.6°
1.9°
2°
1.4°
2°
1.4°
1.4°
1°
1.1°
1.6°
1.1°
0.9°
1.6°

50
50
60
60
60
60
60
60
60
60
60
70
90

110
90

110
70

100
90

130
100
130
130

6
6
6
6
6
6
6
6
6
6
6
6
8
8
8
8
8
8

10
12
12
12
16

VCPSRBD0150N03L06R05
  D0150N03L10R05
  D0200N04L10R05
  D0200N04L15R05
  D0250N05L12R10
  D0250N05L20R10
  D0300N06L15R05
  D0300N06L20R05
  D0300N06L15R10
  D0300N06L20R10
  D0400N08L20R10
  D0400N08L30R10
  D0500N08L40R05
  D0500N08L60R05
  D0500N08L40R10
  D0500N08L60R10
  D0600N08L40R20
  D0600N08L60R20
  D0800N10L53R20
  D0800N10L70R20
  D1000N12L55R30
  D1000N12L70R30
  D1200N24L70R30

N

*
*
*
*

Type3

Corner radius, Short flute length, Long neck. 

(Taper neck type)

Unit : mm

Order Number
Effective length

for inclined angle

* Expansion

Expansion

Suitable for precise and efficient mould and die 
machining.

Ty
pe

St
oc

kNo. of
Flutes

Neck
Dia.

Overall
Length

Shank
Dia.

Neck
Length

Cutting Edge
to Shank

Angle

Inclined angle

Ef
fe

ct
iv

e
le

ng
th

Effective length
for inclined angle

Taper Angle
One Side

Dia. Length of
Cut

Corner R

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

No
interference

MIRACLE END MILLS

: Inventory maintained.a
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7,000mm/min (0.12mm/tooth)

0.1mm

VCPSRB  ø8×R3

PX-5

15,000min-1 (377m/min)

VCPSRB  ø8×R0.5

DAC (55HRC)

4,000min-1 (100m/min)

2,300mm/min (0.14mm/tooth)

3°

R0.5

60

20

y

y

Performance report 1

Performance report 2

Compared to conventional cutting methods 
with a ball nose endmill.
1. Higher efficiency (Doubled feed rate)
2. Seamless surface blend between taper 

face and radius face.
3. Higher accuracy.

Customer's workpiece

Revolution

Mold

End mill

Work material

Feed rate

Climb cutting with air blowCutting method

yCutting conditions

Feed rate

Climb milling and up cutting with air blowCutting method

Depth of cut

Revolution

End mill

Mold

Work material

yCutting conditions

Compared to conventional cutting methods 
with a ball nose endmill.
1. 3 times or more efficiency. 

(Feed rate 7000mm/min when 
machining a constant surface.)

2. Good surface finish and accuracy.
3. Small flank wear.

Customer's workpiece
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VC-PSRB

48,000
48,000
48,000
38,000
29,000
48,000
38,000
29,000
48,000
38,000
29,000
41,000
32,000
24,000
36,000
29,000
22,000
33,000
20,000
30,000
24,000
18,000
26,000
20,000
15,000
20,000
12,000
20,000
15,000
10,000
15,000
10,000
12,000
10,000
10,000

  0.6

  0.8

  1

  1.2

  1.5

  2

  2.5

  3

  4

  5

  6

  8

10

12

2
4
4
6
8
4
6

10
6

10
15

4
6

10
6

10
15

8
15
10
15
20
12
20
30
15
30
18
41
50
24
50
30
50
36

40,000
40,000
32,000
26,000
19,000
32,000
26,000
19,000
32,000
26,000
19,000
27,000
22,000
16,000
24,000
19,000
14,000
22,000
13,000
20,000
16,000
12,000
17,000
14,000
10,000
13,000

8,000
13,000
12,000

8,000
10,000

8,000
8,000
7,000
7,000

22,000
22,000
19,000
16,000
12,000
19,000
16,000
12,000
19,000
15,000
12,000
16,000
13,000
10,000
14,000
12,000

9,000
13,000

8,000
12,000
10,000

7,000
10,000

8,000
6,000

10,000
7,000
8,000

10,000
6,000
6,000
3,000
5,000
2,500
4,000

80
50
80
70
50
90
70
60

100
80
60

100
80
60

200
160
120
250
150
300
240
180
400
320
240
520
360
550
600
360
650
320
550
280
500

250
150
250
200
150
300
240
180
300
240
180
300
240
180
650
520
390
800
480

1,000
800
600

1,500
2,000
1,000
2,000
1,120
2,500
1,200

530
2,500

600
2,500

600
2,500

─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─

160
100
160
130
100
180
150
110
200
160
120
200
160
120
400
320
240
500
300
600
480
360
800
640
480
780
480

1,100
720
480

1,300
1,000
1,100

950
1,000

500
300
500
400
300
600
480
360
600
480
360
600
480
360

1,300
1,000

780
1,600

960
2,000
1,600
1,200
3,000
2,000
1,000
3,120
1,600
5,000
1,600

800
5,000
2,200
5,000
2,200
5,000

─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─

200
160
240
190
150
270
220
160
300
240
180
300
240
180
600
480
360
750
450
900
720
540

1,200
960
720

1,200
720

1,600
900
600

1,900
1,300
1,600
1,300
1,500

600
500
750
600
450
900
720
540
900
720
540
900
720
540

2,000
1,600
1,200
2,400
1,400
3,000
2,400
1,800
4,500
2,000
1,000
4,800
1,900
7,500
2,400
1,200
7,500
2,400
7,500
3,200
7,500

─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─

<0.1mm (D<&1.5)
<0.2mm (D<&4)
<0.5mm (D>&6)

<0.2R (D<&2)
<0.4R (D > &2)

<0.05mm (D<&1.5)
<0.1mm (D<&4)
<0.3mm (D>&6)

<0.1R (D <&2)
<0.2R (D > &2)

D:Dia.

Depth of cut

Revolution
(min-1)

Feed rate
(mm/min)

Revolution
(min-1)

Feed rate
(mm/min)

Revolution
(min-1)

Feed rate
(mm/min)

Dia.
(mm)

1) The cutting conditions above are a guide only to machining with the corner radius edges. When machining with peripheral cutting edges, 
use the minimum feed rate as a guide.

2) Use a high rigidity machine.
3) When machining moulds, the cutting conditions change considerably according to the machined shape, milling method and the depth of cut.
4) Vibration is liable to occur when using a long tool overhang. Reduce cutting speeds and feed rates proportionately.
5) Using air blow or mist is recommended.

Work material

Alloy steel, Tool steel,
Pre-hardened steel

(─45HRC)
070M55, W.Nr. 1.2344(H13), X210Cr12

Hardened steel
(45─55HRC)

W.Nr. 1.2344(H13), X210Cr12, X20Cr13

Hardened steel
(55─62HRC)

X210Cr12, S6-5-2

Neck length
(mm)

Corner radius end mill, Short cut length, 2─4 flute, High precision

MIRACLE END MILLS
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36,000
28,000
32,000
25,000
26,000
20,000
27,000
21,000
23,000
18,000
10,000

7,000
20,000
15,000
12,000
10,000

  1.5

  2

  2.5

  3

  4

  5

  6
  8
10
12

1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1
1
1
1
1
1

6
10
10
15
12
20
15
20
20
30
40
60
40
53
55
70

24,000
19,000
22,000
17,000
18,000
13,000
18,000
14,000
15,000
12,000

7,000
5,000

13,000
10,000

8,000
6,500

15,000
11,000
13,000
10,000
11,000

8,000
11,000

8,000
9,000
7,000
5,000
4,000
8,000
6,000
5,000
4,000

90
70

180
140
200
150
270
210
360
280
260
210
550
650
550
450

270
210
590
460
640
480
900
700

3,000
1,500

600
400

1,500
1,500
1,500
1,500

─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─

180
140
360
280
400
300
540
420
720
560
420
300

1,100
1,300
1,100

900

540
420

1,200
910

1,300
960

1,800
1,400
3,000
1,500

840
500

3,000
3,000
3,000
3,000

─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─

270
210
540
420
600
450
810
630

1,080
840
520
360

1,650
1,950
1,650
1,400

810
630

1,800
1,400
1,900

140
2,700
2,100
3,000
1,500
1,400

840
4,500
4,500
4,500
4,500

─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─

VC-PSRB

y

<0.1mm (D<&1.5)
<0.2mm (D<&4)
<0.5mm (D>&6)

<0.2R (D <&2)
<0.4R (D > &2)

<0.05mm (D<&1.5)
<0.1mm (D<&4)
<0.3mm (D>&6)

<0.1R (D <&2)
<0.2R (D > &2)

Depth of cut

Revolution
(min-1)

Feed rate
(mm/min)

Revolution
(min-1)

Feed rate
(mm/min)

Revolution
(min-1)

Feed rate
(mm/min)

Dia.
(mm)

Neck length
(mm)

Work material

Alloy steel, Tool steel,
Pre-hardened steel

(─45HRC)
070M55, W.Nr. 1.2344(H13), 

X210Cr12

Hardened steel
(45─55HRC)

W.Nr. 1.2344(H13), X210Cr12,
 X20Cr13

Hardened steel
(55─62HRC)

X210Cr12, S6-5-2

Taper angle
one side

(  °)

Taper neck type

Corner radius end mill, Short cut length, 2─4 flute, High precision

D:Dia.
1) The cutting conditions above are a guide only to machining with the corner radius edges. When machining with peripheral cutting edges, 

use the minimum feed rate as a guide.
2) Use a high rigidity machine.
3) When machining moulds, the cutting conditions change considerably according to the machined shape, milling method and the depth of cut.
4) Vibration is liable to occur when using a long tool overhang. Reduce cutting speeds and feed rates proportionately.
5) Using air blow or mist is recommended.
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