
B052G

Cutting edge diameter of Ø0.1 - Ø3

211 standardized drills

STARTING Drill
For cutting a guide hole

Micro Solid Carbide Drills

MINI STAR Drill

Long tool life and highly 
efficient micro drilling 
through high-precision 
and stable machining.

Triangular pyramid shape 
helps drill a high precision 
guide hole.



yFeatures

yCutting performance

holes

<Cutting conditions>

Tool : MSE0050SB

Workpiece : SUS304

Cutting speed : 9.4m/min (6,000min-1)

Feed : 0.015mm/rev (90mm/min)

Hole depth : 5.0mm Blind hole

Steps : 0.15mm

Coolant : Water soluble emulsion

Machine : Machining center

<Cutting conditions>

Tool : MSE0050SB

Workpiece : A7075P

Cutting speed : 25m/min (16,000min-1)

Feed : 0.075mm/rev
   (1,200mm/min)

Hole depth : 5.0mm Blind hole

Coolant : Water soluble emulsion

Machine : Machining center

Tool life evaluation (in drilling of stainless steel)

Chips disposal (in drilling aluminum alloy)

Stepped drilling test : We increased a "step"-distance of a drill being reversed-by 0.05mm every 100 holes drilling.

Micro Solid Carbide Drills
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Superior resistance to welding, wear and fracture. Long tool life.

Wide flute prevents chips jamming.

1 Drill shape aimed at stable machining.
(Wide margin and shallow circumfer-
ential form relief)

3 A combination of MIRACLE coating "VP," 

specially produced for micro drills, and 

"high-toughness micro grain carbide" 

achieves superior wear and fracture re-

sistance and long tool life.   

4 Cutting edges : 211 sizes in all

Ø0.10 - Ø2.00  : at 0.01mm intervals

Over Ø2.00 - Ø3.00 : at 0.05mm intervals

2 Wide flute ensuring good chips 
disposal.

5 Shank diameter : Ø3
(in all sizes)

MINI STAR Drill

Broke after drilling 800 holes.Broke after drilling 800 holes.Broke after drilling 800 holes.

Broke after drilling 5 holes.Broke after drilling 5 holes.Broke after drilling 5 holes.

Broke after drilling 228 holes.Broke after drilling 228 holes.Broke after drilling 228 holes.

1600
holes

Able to
continue
drilling



For cutting
a guide hole 
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Triangular pyramid shape helps drill a high precision guide 
hole.

The same Starting Drill can be used for dual purposes.
Drilling a center hole and drilling 90° cutting angle.

The same Starting Drill can be used to drill a center hole of 
Ø0.1 - Ø3.0.   Really cost-effective.

MIRACLE coating "VP" ensures long tool life.

1. Comparison of hole positioning accuracy

2. Drilling stability

<Cutting conditions>

 Workpiece : SUS304

(Cutting a guide hole)

Tool : MSP0300SB

Revolution : 10,000min-1

Table feed : 5.0mm/min

Guide hole dia. : 0.09mm

Coolant : Water soluble emulsion

(Drilling)

Tool : MSE0010SB

Cutting speed : 3.1m/min

Revolution : 10,000min-1

Feed  : 0.002mm/rev

Table feed : 20mm/min

Hole depth : 0.8mm Blind hole

Steps : 0.01mm

<Cutting conditions> Workpiece : SUS304

(Cutting a guide hole)

Tool : MSP0300SB

Revolution : 10,000min-1

Table feed : 5.0mm/min

Guide hole dia. : 0.15mm

Coolant : Water soluble emulsion

(Drilling)

Tool : MSE0020SB

Cutting speed : 6.3m/min

Revolution : 10,000min-1

Feed  : 0.002mm/rev

Feed speed : 20mm/min

Hole depth : 1.6mm Blind hole

Steps : 0.02mm

Coolant : Water soluble emulsion

Without a guide hole.With a guide hole. Pitch variance Pitch variance

How to use the Starting Drill
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Without variance in the number of drilled holes, stable drilling is possible. 
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yFeatures

yCutting performance

<Cutting conditions> Workpiece : SUS304

(Cutting a guide hole)

Tool : MSP0300SB

Guide hole dia. : 0.15mm

Revolution : 10,000min-1

Table feed : 5.0mm/min

Coolant : Water soluble emulsion

(Drilling)

Tool : MSE0020SB

Cutting speed : 6.3m/min

Revolution : 10,000min-1

Feed : 0.002mm/rev

Table feed : 20mm/min

Hole depth : 0.3mm Blind hole

Steps : 0.02mm

Coolant : Water soluble emulsion
Cuts a high-precision hole.

When using a Starting Drill No guide hole

0.13

0.13

STARTING Drill

The bottom of a hole is drilled polygo-
nally because a drill moves unsteadily.

Large burr

The combined use of the Mini Star Drill and the STARTING Drill enhances 
drilling precision and drilling stability. 

Maximum variance of 0.003mm.  

Good pitch accuracy.

Creation of maximum variance of 

0.012mm will cause short tool life.

Able to
continue
drilling



 : Inventory maintained.
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Micro Solid Carbide Drills
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MINI STAR Drill

Note : Please contact Mitsubishi Materials for grades and special shapes other than our standardized products-such as different diameter/length 

from standard size, drill with chamfered cutting edges.  

(mm)

No mark : Products not manufactured.
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Micro Solid Carbide Drills
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 : Inventory maintained.

Note : Please contact Mitsubishi Materials for grades and special shapes other than our standardized products-such as different diameter/length 

from standard size, drill with chamfered cutting edges.  

No mark : Products not manufactured.

For cutting
a guide hole STARTING Drill
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Recommended cutting conditions

0.04

0.04

0.04

0.04

0.04

0.1

0.003

0.003

0.003

0.003

0.002

0.006

0.004

0.004

0.004

0.004

0.003

0.02

20,000

20,000

15,000

20,000

4,000

20,000

20,000

20,000

18,000

20,000

5,000

20,000

0.02

0.02

0.02

0.02

0.02

0.05

Drill diameter ø0.10 – 0.19 Drill diameter ø0.20 – 0.29 Drill diameter ø0.30 – 0.49

0.002

0.002

0.002

0.002

0.001

0.004

20,000

20,000

20,000

20,000

7,000

20,000

P

M

N

S

K

General steel / Carbon steel

Stainless steel

Cast iron

Aluminum alloy

Heat resistant alloy

Alloy steel

Pre-hardened steel

Feed
(mm/rev)

Revolution
(min-1)

Steps
(mm)

Feed
(mm/rev)

Revolution
(min-1)

Steps
(mm)

0.05

0.05

0.05

0.05

0.05

0.3

Workpiece Feed
(mm/rev)

Revolution
(min-1)

Steps
(mm)

Drill diameter ø0.50 – 0.79 Drill diameter ø0.80 – 0.99 Drill diameter ø1.00 – 1.19

P

M

N

S

K

Stainless steel

Cast iron

Aluminum alloy

Heat resistant alloy

Feed
(mm/rev)

Revolution
(min-1)

Steps
(mm)

Feed
(mm/rev)

Revolution
(min-1)

Steps
(mm)

Workpiece Feed
(mm/rev)

Revolution
(min-1)

Steps
(mm)

Drill diameter ø1.20 – 1.49 Drill diameter ø1.50 – 1.99 Drill diameter ø2.00 – 2.45

P

M

N

S

K

Stainless steel

Cast iron

Aluminum alloy

Heat resistant alloy

Workpiece

Drill diameter ø2.50 – 2.95 Drill diameter ø3.00

P

M

N

S

K

Stainless steel

Cast iron

Aluminum alloy

Heat resistant alloy

Workpiece

5.010,000

Table Feed
(mm/min)

Revolution
(min-1)

Workpiece

Hardness

–

–

Hardness

–

–

Hardness

–

–

Tensile strength

Tensile strength

Tensile strength

Tensile strength

Hardness

–

–

General steel / Carbon steel

Alloy steel

Pre-hardened steel

General steel / Carbon steel

Alloy steel

Pre-hardened steel

General steel / Carbon steel

Alloy steel

Pre-hardened steel

(Note)

* When drilling a hole of Ø3.00 or smaller, use of the Starting Drill is recommend.  (Order number: MSP0300SB, Cutting conditions: 

See below.)

* Change cutting conditions, depending on your machines.

* When drilling depth is over 5 times the drill diameter, decrease "step" above.

* Use of water-soluble fluid (thinned by 20 times) is a precondition for drilling under  cutting conditions above. Lower revolution if you 

use oil fluid or mist.

* Workpieces marked by "-" in the above tables are difficult to drill with external coolant.  Use of internal coolant type MZS, YC-SSL-

OH or VA-PDS-SUS is recommended.

0.3
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0.3

0.2

0.8

0.04

0.04

0.02

0.02

0.01

0.06

0.06

0.06

0.03

0.03

0.015

0.08

16,000

16,000

5,000

16,000

1,000

20,000

20,000

20,000

6,000

20,000

1,800

20,000

0.1

0.1

0.1

0.1

0.1

0.5

0.01

0.01

0.01

0.01

0.005

0.05

20,000

20,000

10,000

20,000

3,000

20,000

0.5

0.5

0.3

0.5

0.3

1.0

0.7

0.7

0.5

0.7

–

1.5

0.08

0.08

0.04

0.06

–

0.10

0.10

0.10

0.05

0.07

–

0.12

9,500

9,500

3,000

7,000

–

12,000

12,000

12,000

3,000

10,000

–

15,000

0.6

0.6

0.4

0.6

–

1.2

0.07

0.07

0.03

0.05

–

0.10

13,000

13,000

4,000

13,000

–

18,000

Feed
(mm/rev)

Revolution
(min-1)

Steps
(mm)

Feed
(mm/rev)

Revolution
(min-1)

Steps
(mm)

0.8

0.8

0.6

0.8

–

2.0

Feed
(mm/rev)

Revolution
(min-1)

Steps
(mm)

1.0

1.0

0.8

1.0

–

3.0

0.12

0.12

0.10

0.10

–

0.15

6,300

6,300

2,000

4,500

–

7,500

0.9

0.9

0.7

0.9

–

2.5

0.12

0.12

0.08

0.08

–

0.12

7,600

7,600

2,500

5,500

–

9,000

Feed
(mm/rev)

Revolution
(min-1)

Steps
(mm)

Feed
(mm/rev)

Revolution
(min-1)

Steps
(mm)



Micro Solid Carbide Drills

Tool

Feed (mm/rev)

Cutting speed (m/min)

Table feed (mm/min)

Steps (mm)

Revolution (min-1)

Test piece Plate Plate

Workpiece

Component

Result

Coolant

Machine

4.7

0.005

3,000

15

0.1

Water soluble oil

Machining center

24

0.01

15,000

150

0.1

Mist

Machining center

80

0.08

25,000

2,000

1.0

Water soluble oil

Machining center
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Heat resistant alloy (Inconel 718) Aluminum alloy (JIS A7075)Pre-hardened steel (JIS 45HRC)

Application examples

5.25mm Through hole 6mm Blind hole 5mm Blind hole

A competitor's product broke after drilling 
15 holes.
The MINISTARDrill could drill 47 
holes stably.

A competitor's product broke after 13 
holes.
The MINISTARDrill drilled 100 
holes and was in a condition of being 
able to continue drilling.

A competitor's product broke after drilling 
one hole due to chips jamming.
The MINISTARDrill were capable of 
stable drilling even when "steps" were 

holes

Competitor

250 500 750

holes

Competitor

25 50

MINISTAR Drill MINISTAR Drill MINISTAR Drill

holes

Able to continue drilling Able to
continue drilling

Broke after drilling
15 holes.

Broke after drilling
13 holes.

Broke after drilling
1 holes.

Competitor

500 1,000

MINI STAR Drill

For Your Safety
aDon't touch breakers and chips without gloves. aPlease machine within recommended application range, and exchange expired tools with new parts in advance. aPlease use safety cover and wear safety 

glasses. aWhen using compounded cutting oils, please take fire prevention. aWhen attaching chips or spare parts, please use the attached wrench or spanner. aWhen using tools in revolution machining, please 

make a trial run to check run-out, vibration, abnormal sounds etc. aGrinding or heating of cutting tools produces dust and mist.  Inhaling large amount of dust or contacting with eyes and skins may harm your body.

2003.9.E( - )

Overseas Operations Center :

Cutting Tools

KFC bldg., 7F, 1-6-1, Yokoami, Sumida-ku, Tokyo 130-0015, Japan

TEL 81-3-5819-8771    FAX 81-3-5819-8774

MMC HARTMETALL GmbH

Comeniusstr.2, 40670, Meerbusch GERMANY

TEL 49-2159-9189-0    FAX 49-2159-50462

MITSUBISHI MATERIALS U.S.A. CORPORATION

Headquarters

17401, Eastman Street, Irvine, California, 92614, USA

TEL 1-949-862-5100    FAX 1-949-862-5180

MMC METAL SINGAPORE PTE LTD.

10, Arumugam Road, #04-00 Lion Industrial Bldg.,409957, SINGAPORE

TEL 65-6743-9370    FAX 65-6749-1469

Mitsubishi Carbides Home page : 
(Tools specifications subject to change without notice.)

Tsukuba Plant

ISO 9001-2000

Registration No. JSAQ 080

Gifu Plant

ISO 9001-2000

Registration No. JSAQ 094

Tsukuba Plant

ISO 14001-1996

Resistration No. JSAE 036

Resistration No. 00GRC-EA010 Gifu Plant


