= MITSUBISHI CARBIDE

Stable perfomance
from a versatile, changeable
insert type drill

New through hole
clamping type for
added reliability

H Type Insert

U Type Insert

@ MIR/)%

4y #< MITSUBISHI CARBIDE

High rigidity grade for longer tool life

MIRACLE coating is ideal for drilling due to its high welding %
resistance. Suitable for machining a wide range of workpiece |
materials from Mild and Alloy steels through to Stainless steels . |

and Cast iron. E }
I \
‘.



Indexable Type Drill

TAW Drill

B Features

Designed for extreme sharpness and accuracy,,

Wave Type Cutting Edge for
Superior Chip Control

The wave edge design achieves
sharp peripheral edge cutting
performance with a strong initial
cutting point near the center.

Serrated Insert
Clamping Geometry
Mitsubishi's unique serration

structure allows high clamping
accuracy to be maintained.

Cutting edge shape

Insert selection ey Exceptional tool life,,

New through hole clamping type for added

reliability. ® MIRACLE ° coated VPTISTF delivering

exceptional tool life.

U Type Insert H Type Insert

W

Features of

MIRACLE® VP '5 TF

coating
(ALTON - MIRACLE coated VP15TF is ideal for
drilling due to its’ high resistance to chip
Micro-grain  Welding. Suitable for machining a wide
cemented

carbide range of workpiece materials from Mild
TF15 and Alloy steels through to Stainless

steels and Cast iron.

Easy change type Extra secure clamping VPISTF

Easy change (U Type.Inseit), High durability body,,

@ Inserts can be replaced easily by loosening ® The cutter bodies are made resistant to corrosion
a single clamp screw. and abrasion by using a superior, high heat
resistant alloy and a special surface treatment.




MITSUBISHI

M Cutting Performance
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0 O Brazed type drill (Mitsubishi)
”””””””””””””” O Competitor A's insert type drill -
-10 \

0.25 0.30
Feed (mm/rev)

<Cutting conditions>
Workpiece : DIN C50(150 - 180HB)

Drill Diameter : 220(L/D=5)

Cutting Speed : 80m/min

Coolant : Emulsion 10%

Pressure : 0.5MPa(Internal Coolant)

Surface roughness (um)

40

Brazed type drill (Mitsubishi)
Competitor A's insert type drill

0.25 0.30

Feed (mm/rev)

0.20

<Cutting conditions>
Workpiece : DIN C50(150 - 180HB)

Drill Diameter : 220(L/D=5)

Cutting Speed : 80m/min

Coolant : Emulsion 10%

Pressure : 0.5MPa(Internal Coolant)

Brazed type drill
(MITSUBISHI)

Competitor A's
insert type drill

TAW

0 10 20 30
Cutting length (m)

<Cutting conditions>

Workpiece : DIN C50(150 - 180HB) Coolant : Emulsion 10%

Drill Diameter  : 20(L/D=5) Pressure : 0.5MPa(Internal Coolant)
Cutting speed  : 100m/min

Feed : 0.25mmirev

Power consumtion (Kw)

12

ol & 02mmirev.
B 0.3mm/rev

0 L L

14 20 25 30
Drill Diameter (mm)

<Cutting conditions>

Workpiece : DIN C50 (150 - 180HB)
Cutting speed : 80m/min

Coolant : Emulsion 10%

Pressure : 0.5MPa(Internal Coolant)




TAW

(General Use)

¢D1(h7?
140

L3

L2

oD4

L1

Drill Dia.
Range

D1
(mm)

Hole Depth

=
=
o

=

Holder

Insert

Dimensions (mm)

Order Number

Stock

Drill
Dia.

(mm)

Order Number

()]
=~
o
Q
=

L3

L2 L1 Da

/7
/

Vi

J

glamp
crew

Wrench

Plate

Anti-seize
Lubricant

1‘}.0
14.4

w

o

W
TAWSNH1400S16

TAWMNH1400S16

14.0

TAWNH1400T

141

TAWNH1410T

51

14.2

TAWNH1420T

14.3

TAWNH1430T

80

14.4

TAWNH1440T

67 | 115 | 16

97 | 145 | 16

WS254012T

WS254012T

TKY08D

TKY08D

WPT4405

WPT4405

MK1KS

MK1KS

14}.5
15.4

TAWSNH1500S20

W
TAWMNH1500S20

14.5

TAWNH1450T

14.6

TAWNH1460T

14.7

TAWNH1470T

54

14.8

TAWNH1480T

14.9

TAWNH1490T

15.0

TAWNH1490T

15.1

TAWNH1510T

15.2

TAWNH1520T

85

15.3

TAWNH1530T

15.4

TAWNH1540T

75 | 125 | 20

105 | 155 | 20

WS§254013T

WS254013T

TKY08D

TKY08D

WPT4405

WPT4405

MK1KS

MK1KS

15.'5
16.4

TAWSN1600S20

TAWMN1600S20

15.5

TAWN1550T

TAWNH1550T

15.6

TAWN1560T

TAWNH1560T

15.7

TAWN1570T

TAWNH1570T

58

15.8

TAWN1580T

TAWNH1580T

15.9

TAWN1590T

TAWNH1590T

16.0

TAWN1600T

TAWNH1600T

16.1

TAWN1610T

TAWNH1610T

16.2

TAWN1620T

TAWNH1620T

91

16.3

TAWN1630T

TAWNH1630T

16.4

TAWN1640T

TAWNH1640T
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80 | 130 | 20

115 | 165 | 20

WS254014T

WS254014T

TKY08D

TKY08D

WPT4405

WPT4405

MK1KS

MK1KS

(Note) 1.L1, L2, L3 are the dimensions with an H type insert.
2.Please contact us for any type that is not shown in this literature

@ : Inventory maintained. > : Inventory maintained in Japan.

(e.g. different diameters and lengths and drills with chamfered cutting edges can be made to order).

[J: Non stock, produced to order only.



Holder Insert Dimensions (mm)

Drill
Dia.

Drill Dia.
Range

D1
(mm)

(%))
=3
o
Q
=

Hole Depth

Order Number Order Number L3 L2 L1 D4

Vi

wrenn | plate | E3EET

Stock

=
=
o
=

(mm)

TAWN1650T
TAWNH1650T
TAWN1660T
TAWNH1660T
TAWN1670T
TAWNH1670T
TAWN1680T
TAWNH1680T
16.9  TAWN1690T
16.5 ~ [TAWNH1690T
17.4 17.0  TAWN1700T

~ [TAWNH1700T
TAWN1710T
TAWNH1710T
TAWN1720T
TAWNH1720T
TAWN1730T
TAWN1730TH
TAWN1740T
TAWNH1740T
TAWN1750T
TAWNH1750T
TAWN1760T
TAWNH1760T
TAWN1770T
TAWNH1770T
TAWN1780T
TAWNH1780T
17.9 [ TAWN1790T
17.5 ~ [TAWNH1790T
18.4 18.0 [ TAWN1800T

" |[TAWNH1800T
TAWN1810T
TAWNH1810T
TAWN1820T
TAWNH1820T
TAWN1830T
TAWNH1830T
TAWN1840T
TAWNH1840T
TAWN1850T
TAWNH1850T
TAWN1860T
TAWNH1860T
TAWN1870T
TAWNH1870T
TAWN1880T
TAWNH1880T
18.9  TAWN1890T
18.5 ~ [TAWNH1890T
19.4 19.0 | TAWN1900T

" [TAWNH1900T
TAWN1910T
TAWNH1910T
TAWN1920T
TAWNH1920T
TAWN1930T
TAWNH1930T
TAWN1940T
TAWNH1940T

16.5

16.6

3 | TAWSN1700S20 e | 16.7 61 85 | 135 | 20 |[Ws254015T|DTKY08D| WPT4405 MK1KS

16.8

171

5 | TAWMN1700S20 (e | 17.2

96 | 120 | 170 | 20 [WS254015T|@DTKY08D| WPT4405| MK1KS

17.3

17.4

17.5

17.6

3 | TAWSN1800S20 e | 17.7 65 90 | 140 | 20 |Ws254016T|(DTKY08D| WPT4405| MK1KS

17.8

18.1

5 | TAWMN1800S20 |® | 18.2

102 | 125 | 175 | 20 [WS254016T|@DTKY08D| WPT4405 MK1KS

18.3

18.4

18.5

18.6

3 | TAWSN1900S25 |e | 18.7 68 99 | 155 | 25 |[WS304517T|@TKY10T WPT4405| MK1KS

18.8

19.1

5 | TAWMN1900S25 |e | 19.2 107 | 134 | 190 | 25 (WS304517T|@TKY10T|WPT4405 MK1KS

19.3

19.4

@ @ @ @ @ @)% @ @ @ @ 0 @ @)X @X @ @ @ @ 0@ 0@X @X 00X @ @ @)X 0@ 0@ @ @) |VPI5TF
O0oooooooogoooooooooooooooo|ooooo oooogooogooo)o|ooo ooogoogo|oj oo o) 0| o|o/o| - ve1oH




TAW

(General Use)

L —

oD1(h7)
140°
oD4

Ls |

L2

L1

Holder Insert Dimensions (mm)

Drill
Dia.

Drill Dia.
Range

D1
(mm)

()]
=~
o
Q
=

> 2/

QBmp [ wronch | Piate | fofel?

Hole Depth

Order Number Order Number L3 L2 L1 D4

Stock

=
=
o

=

(mm)

TAWN1950T
TAWNH1950T
TAWN1960T
TAWNH1960T
TAWN1970T
TAWNH1970T
TAWN1980T
TAWNH1980T
19.9 TAWN1990T
19.5 *? [TAWNH1990T
20.4 20.0 TAWN2000T
" |TAWNH2000T
TAWN2010T
TAWNH2010T
TAWN2020T
TAWNH2020T
TAWN2030T
TAWNH2030T
TAWN2040T
TAWNH2040T
TAWN2050T
TAWNH2050T
TAWN2060T
TAWNH2060T
TAWN2070T
TAWNH2070T
TAWN2080T
TAWNH2080T
20.9 TAWN2090T
20.5 *° [ TAWNH2090T
21.4 21.0 TAWN2100T
" |TAWNH2100T
TAWN2110T
TAWNH2110T
TAWN2120T
TAWNH2120T
TAWN2130T
TAWNH2130T
TAWN2140T
TAWNH2140T
TAWN2150T
TAWNH2150T
21.6 TAWN2160T
" |TAWNH2160T
2‘!.5 3 TAWSN2200S25 ®|217 TAWN2170T
22.4 TAWMN2200S25 " |TAWNH2170T
21.8 TAWN2180T
" |TAWNH2180T
TAWN2190T
TAWNH2190T
(Note) 1.L1, L2, L3 are the dimensions with an H type insert.
2.Please contact us for any type that is not shown in this literature.
(e.g. different diameters and lengths and drills with chamfered cutting edges can be made to order).

19.5

19.6

3 | TAWSN2000S25 |e®|19.7 72 99 |155 25 |WS304518T| TKY 10T |WPT4405| MK1KS

19.8

20.1

5 [ TAWMN2000S25 |@ | 20.2 113 |139 |195 25 [WS304518T| TKY 10T |WPT4405 MK1KS

20.3

20.4

20.5

20.6

3 | TAWSN2100S25 |® | 20.7 75 99 |155 25 |WS304518T| TKY 10T |WPT4405| MK1KS

20.8

211

5 [ TAWMN2100S25 | @ | 21.2 118 [139 [195 25 [WS304518T| TKY 10T |WPT4405 MK1KS

21.3

214

215

79.3/104.3(160.3| 25 |WS355520T| TKY 15T |WPT4405| MK1KS

21.9
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@ : Inventory maintained. * : Inventory maintained in Japan. [J: Non stock, produced to order only.



Drill Dia.
Range

D1
(mm)

Holder

Insert

Dimensions (mm)

Hole Depth

=
=
o
-

Order Number

Stock

Drill
Dia.

(mm)

Order Number

(]
=3
o
Q
=

L2 L1

D4

P

J

Wrench

Anti
Lu

i-seize
ricant

21.'5
224

TAWSN2200S25
TAWMN2200S25

22.0

TAWN2200T

TAWNH2200T

221

TAWN2210T

TAWNH2210T

22.2

TAWN2220T

TAWNH2220T

124.3|/144.3/200.3

22.3

TAWN2230T

TAWNH2230T

224

TAWN2240T

TAWNH2240T

25

WS355520T

TKY15T

MK1KS

22.'5
234

TAWSN2300S25

TAWMN2300S25

225

TAWN2250T

TAWNH2250T

22.6

TAWN2260T

TAWNH2260T

22.7

TAWN2270T

TAWNH2270T

82.3/104.3/160.3

22.8

TAWN2280T

TAWNH2280T

22.9

TAWN2290T

TAWNH2290T

23.0

TAWN2300T

TAWNH2300T

231

TAWN2310T

TAWNH2310T

23.2

TAWN2320T

TAWNH2320T

129.3(154.3|210.3

23.3

TAWN2330T

TAWNH2330T

234

TAWN2340T

TAWNH2340T

25

25

WS355521T

WS355521T

TKY15T

TKY15T

MK1KS

MK1KS

23:.5
244

TAWSN2400S32

TAWMN2400S32

23.5

TAWN2350T

TAWNH2350T

23.6

TAWN2360T

TAWNH2360T

23.7

TAWN2370T

TAWNH2370T

86.3/110.3|170.3

23.8

TAWN2380T

TAWNH2380T

23.9

TAWN2390T

TAWNH2390T

24.0

TAWN2400T

TAWNH2400T

241

TAWN2410T

TAWNH2410T

24.2

TAWN2420T

TAWNH2420T

135.3(160.3|220.3

24.3

TAWN2430T

TAWNH2430T

244

TAWN2440T

TAWNH2440T

32

32

WS355521T

WS355521T

TKY15T

TKY15T

MK1KS

MK1KS

2¢I1-.5
254

TAWSN2500S32
TAWMN2500S32

24.5

TAWN2450T

TAWNH2450T

24.6

TAWN2460T

TAWNH2460T

24.7

TAWN2470T

TAWNH2470T

88.6/110.6/170.3

24.8

TAWN2480T

TAWNH2480T

249

TAWN2490T

TAWNH2490T

Ogooogbbe 0000000 0ex 00000000 e 000 00noodode 000000 D e 0000000 0 @ | VP15TF
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32

WS§406023T

TKY25T

MK1KS




TAW

(General Use)

Holder

Insert

¢D1(h7?
140

Dimensions (mm)

L3

L2

oD4

L1

Hole Depth

=
=
o
fay

Order Number

Stock

Drill
Dia.
D1
(mm)

Order Number

(%))
=3
o
Q
=

L2 L1

D4

P

Vi

J

Wrench

Plate

Anti-seize
Lubricant

TAWSN2500S32
TAWMN2500S32

25.0

TAWN2500T

TAWNH2500T

251

TAWN2510T

TAWNH2510T

25.2

TAWN2520T

140.6|165.6|225.6

TAWNH2520T

25.3

TAWN2530T

TAWNH2530T

254

TAWN2540T

TAWNH2540T

32

W§406023T

TKY25T

WPT4405

MK1KS

TAWSN2600S32

TAWMN2600S32

255

TAWN2550T

TAWNH2550T

25.6

TAWN2560T

TAWNH2560T

25.7

TAWN2570T

TAWNH2570T

92.6/115.6|175.6

25.8

TAWN2580T

TAWNH2580T

25.9

TAWN2590T

TAWNH2590T

26.0

TAWN2600T

TAWNH2600T

26.1

TAWN2610T

TAWNH2610T

26.2

TAWN2620T

TAWNH2620T

146.6(170.6|230.6

26.3

TAWN2630T

TAWNH2630T

26.4

TAWN2640T

TAWNH2640T

32

32

WS406024T

WS406024T

TKY25T

TKY25T

WPT4405

WPT4405

MK1KS

MK1KS

TAWSN2700S32

TAWMN2700S32

26.5

TAWN2650T

TAWNH2650T

26.6

TAWN2660T

TAWNH2660T

26.7

TAWN2670T

TAWNH2670T

94.6/115.6|175.6

26.8

TAWN2680T

TAWNH2680T

26.9

TAWN2690T

TAWNH2690T

27.0

TAWN2700T

TAWNH2700T

271

TAWN2710T

TAWNH2710T

27.2

TAWN2720T

151.6(175.6|235.6

TAWNH2720T

27.3

TAWN2730T

TAWNH2730T

27.4

TAWN2740T

TAWNH2740T

s EE D E D EE EEEEE D EEE R EEEE D AR EECE T
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32

32

WS406024T]

WS406024T|

TKY25T

TKY25T

WPT4405

WPT4405

MK1KS

MK1KS

(Note) 1.L1, L2, L3 are the dimensions with an H type insert.
2.Please contact us for any type that is not shown in this literature.
(e.g. different diameters and lengths and drills with chamfered cutting edges can be made to order).

@ : Inventory maintained. * : Inventory maintained in Japan.

[J: Non stock, produced to order only.



Holder

Insert

Dimensions (mm)

Hole Depth

=
=
o
=

Order Number

Stock

Drill
Dia.
D1
(mm)

Order Number

()]
=
o
Q
=

L3

D4

P

7

J

Wrench

Plate

Anti-seize
Lubricant

TAWSN2800S32

TAWMN2800S32

27.5

TAWN2750T

TAWNH2750T

27.6

TAWN2760T

TAWNH2760T

27.7

TAWN2770T

TAWNH2770T

27.8

TAWN2780T

TAWNH2780T

27.9

TAWN2790T

TAWNH2790T

28.0

TAWN2800T

TAWNH2800T

28.1

TAWN2810T

TAWNH2810T

28.2

TAWN2820T

TAWNH2820T

28.3

TAWN2830T

TAWNH2830T

28.4

TAWN2840T

TAWNH2840T

97.2

157.2

32

32

WS508026T

WS508026T

TKY27T

TKY27T

WPT4405

WPT4405

MK1KS

MK1KS

TAWSN2900S32

TAWMN2900S32

28.5

TAWN2850T

TAWNH2850T

28.6

TAWN2860T

TAWNH2860T

28.7

TAWN2870T

TAWNH2870T

28.8

TAWN2880T

TAWNH2880T

28.9

TAWN2890T

TAWNH2890T

29.0

TAWN2900T

TAWNH2900T

291

TAWN2910T

TAWNH2910T

29.2

TAWN2920T

TAWNH2920T

29.3

TAWN2930T

TAWNH2930T

29.4

TAWN2940T

TAWNH2940T

100.2

162.2

32

32

WS508027T

WS508027T

TKY27T

TKY27T

WPT4405

WPT4405

MK1KS

MK1KS

TAWSN3000S32

TAWMN3000S32

29.5

TAWN2950T

TAWNH2950T

29.6

TAWN2960T

TAWNH2960T

29.7

TAWN2970T

TAWNH2970T

29.8

TAWN2980T

TAWNH2980T

29.9

TAWN2990T

TAWNH2990T

30.0

TAWN3000T

TAWNH3000T

30.1

TAWN3010T

TAWNH3010T

30.2

TAWN3020T

TAWNH3020T

30.3

TAWN3030T

TAWNH3030T

30.4

TAWN3040T

TAWNH3040T

OOgooogbDe 00000000 e D00 00D000D e 00000000 ex 0000D o000 e 00000 o000 @) | VP15TF
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104.2

167.2

32

32

WS508027T

WS508027T

TKY27T

TKY27T

WPT4405

WPT4405

MK1KS

MK1KS




TAW

M U Type Insert

D1
140°

L2

Stock Dimensions (mm) Stock| Dimensions (mm)
Order Number L'E_:L"o_: D1 L s1 Aﬁ)_lp(l)ilr(:izlile Order Number E’é D1 L st A?_'pg&zlile
gL SE

TAWN1550T [x|0| 155 7.9 6.0 TAWN1950T [x|0| 19.5 9.1 7.0
1560T |x|0| 156 7.9 6.0 1960T |x0| 196 9.1 7.0
1570T |%|0| 15.7 7.9 6.0 1970T |*0| 197 9.1 7.0
1580T |%|0| 15.8 7.9 6.0 |TAWSN 1980T |x0| 198 9.1 7.0 |TAWSN
1590T |x|0| 15.9 7.9 6.0 |1600S20 1990T |x|0| 19.9 9.1 7.0 [2000S25
1600T |%|0| 16.0 7.8 6.0 |TAWMN 2000T |x0| 20.0 9.0 7.0 | TAWMN
1610T |*|[0| 16.1 7.8 6.0 |1600S20 2010T |00 20.1 9.0 7.0 |2000S25
1620T |%|0| 162 7.8 6.0 2020T |0j0| 202 9.0 7.0
1630T |[x0| 16.3 7.8 6.0 2030T |0j0| 203 9.0 7.0
1640T |[x0| 164 7.8 6.0 2040T |0jo| 204 9.0 7.0
1650T |%|0| 165 7.7 6.0 2050T [*|0| 205 8.9 7.0
1660T |x|0| 16.6 7.7 6.0 2060T ||| 20.6 8.9 7.0
1670T |x|0| 16.7 7.7 6.0 2070T |0j0| 207 8.9 7.0
1680T |x|0| 16.8 7.7 6.0 |TAWSN 2080T ||| 20.8 8.9 7.0 |TAWSN
1690T |x|0| 16.9 7.7 6.0 |1700S20 2090T (00| 20.9 8.9 7.0 |2100S25
1700T |x|o| 17.0 76 6.0 |TAWMN 2100T |x|0| 21.0 8.8 70 |[TAWMN
1710T [x[O0| 17.1 7.6 6.0 [1700S20 2110T |O0| 2141 8.8 7.0 [2100S25
17207 |x|o| 172 7.6 6.0 21207 |ojo| 21.2 8.8 7.0
1730T [x0| 17.3 7.6 6.0 2130T |0jo| 21.3 8.8 7.0
1740T |x|0| 174 7.6 6.0 2140T |0j0| 214 8.8 7.0
1750T |x|0| 175 7.5 6.0 2150T [%x0| 215 | 103 8.0
1760T |x|0| 17.6 75 6.0 2160T |0j0| 216 | 103 8.0
1770T |%|o| 17.7 7.5 6.0 2170T |0jo| 217 | 103 8.0
1780T |x|0| 17.8 75 6.0 |TAWSN 2180T |ojo| 218 | 103 8.0 [TAWSN
1790T |x|0| 17.9 7.5 6.0 |1800S20 2190T |0j0| 219 | 103 8.0 2200825
1800T |x/0| 18.0 7.4 6.0 |TAWMN 2200T |x|0| 220 | 102 8.0 |TAWMN
1810T |%|0| 18.1 7.4 6.0 |1800S20 2210T |0j0| 22.1 10.2 8.0 |2200S25
1820T |x|0| 182 7.4 6.0 22207 |0jo| 222 | 102 8.0
1830T |%|0| 183 74 6.0 2230T |0j0| 223 | 102 8.0
1840T |x|0| 184 7.4 6.0 22407 |0j0| 224 | 102 8.0
1850T |%|0| 185 9.3 7.0 2250T [x[0| 225 | 10.1 8.0
1860T |x0| 18.6 9.3 7.0 2260T |0j0| 226 | 10.1 8.0
1870T |x|0| 187 9.3 7.0 2270T |0j0| 227 | 101 8.0
1880T |x0| 18.8 9.3 7.0 |TAWSN 2280T |0j0| 228 | 10.1 8.0 |TAWSN
1890T |x|0| 18.9 9.3 7.0 |1900825 2290T |0j0| 229 | 10.1 8.0 |2300S25
1900T |x|0| 19.0 9.2 70 |TAWMN 2300T |*0| 23.0 | 10.0 8.0 |TAWMN
1910T |%|0| 19.1 9.2 7.0 |1900S25 2310T |O|0| 231 10.0 8.0 |2300S25
1920T |%|0| 19.2 9.2 7.0 2320T |0jo| 232 | 100 8.0
1930T |%|0| 19.3 9.2 7.0 2330T |0j0| 233 | 100 8.0
1940T |x|0| 194 9.2 7.0 2340T |0j0| 234 | 100 8.0

@ : Inventory maintained.

(Note: 2 inserts in one pack)

* ! Inventory maintained in Japan.

(] : Non stock, produced to order only.




Stock Dimensions (mm) Stock| Dimensions (mm)
Order Number E,‘:'o_z o 1 - A%pcl)imbrle Order Number E"J"—: o 1 - Arﬁ)(l)if(:jaelile
£< £<
TAWN2350T [x/0| 235 9.9 8.0 TAWN2850T |x|0| 285 | 11.9 10.0
2360T |0|0| 236 9.9 8.0 2860T ||| 286 | 11.9 10.0
2370T |00 237 9.9 8.0 2870T |0|o| 287 | 11.9 10.0
2380T [0|0| 2358 9.9 8.0 |[TAWSN 2880T ||| 288 | 11.9 10.0 |TAWSN
2390T [D|0| 23.9 9.9 8.0 [2400832 2890T |0|0| 289 | 11.9 10.0 [2900S32
2400T [x0| 24.0 9.8 8.0 |[TAWMN 2900T |x|[0| 290 | 11.8 10.0 | TAWMN
2410T |00 24.1 9.8 8.0 |2400S32 2910T |O|0| 29.1 1.8 10.0 |2900S32
2420T |00 242 9.8 8.0 2920T |o|lo| 292 | 1158 10.0
2430T |00 243 9.8 8.0 2930T |0|lo| 293 | 118 10.0
2440T |[0j0| 244 9.8 8.0 2940T |0jo| 294 | 118 10.0
2450T [x[0| 245 | 11.1 9.0 2950T |x|[0| 295 | 117 10.0
2460T 00| 246 | 111 9.0 2960T |0j0| 296 | 117 10.0
2470T |[D0| 247 | 111 9.0 2970T |0lo| 207 | 117 10.0
2480T |00| 248 | 11.1 9.0 |[TAWSN 2980T |o|o| 298 | 117 10.0 |TAWSN
2490T [0j0| 249 | 111 9.0 |2500832 2990T |0|o| 299 | 117 10.0 |3000S32
2500T [x[0| 250 | 11.0 9.0 |TAWMN 3000T |x|0| 300 | 116 10.0 | TAWMN
2510T [0j0| 25.1 11.0 9.0 |[2500832 3010T ||| 30.1 11.6 10.0 |3000S32
2520T |[00| 252 | 11.0 9.0 30207 |o|o| 302 | 116 10.0
2530T 00| 253 | 11.0 9.0 3030T |0|o| 303 | 116 10.0
2540T |[00| 254 | 11.0 9.0 3040T |0|0| 304 | 116 10.0
2550T [x0| 255 | 10.9 9.0
2560T |[0j0| 256 | 10.9 9.0
2570T |00| 257 | 10.9 9.0
2580T [0j0| 258 | 10.9 9.0 |[TAWSN
2590T |0|0| 25.9 10.9 9.0 |2600S32
2600T [x[0| 260 | 10.8 9.0 |TAWMN
2610T |0|0| 26.1 10.8 9.0 |[2600832
2620T (00| 262 | 10.8 9.0
2630T (00| 263 | 10.8 9.0
2640T |[00| 264 | 10.8 9.0
2650T [x[0| 265 | 10.7 9.0
2660T |[0|0| 266 | 10.7 9.0
2670T 00| 267 | 107 9.0
2680T [00| 268 | 107 9.0 |[TAWSN
2690T |0|0| 26.9 | 107 9.0 |[2700832
2700T [x0| 270 | 106 9.0 |TAWMN
2710T |0|0| 271 10.6 9.0 |[2700S32
2720T 00| 272 | 106 9.0
2730T |[00| 273 | 106 9.0
2740T |[00| 274 | 106 9.0
2750T |[x[0| 275 | 12.1 10.0
2760T |[00| 276 | 12.1 10.0
2770T |[00| 277 | 121 10.0
2780T 00| 278 | 121 10.0 |TAWSN
2790T |0|0| 279 | 121 10.0 |2800S32
2800T [x[0| 280 | 12.0 10.0 |TAWMN
2810T |0|0| 28.1 12.0 10.0 |2800S32
2820T [0j0| 282 | 120 10.0
2830T |[00| 283 | 12.0 10.0
2840T [00| 284 | 12.0 10.0




TAW
M H Type Insert @

D1
140°

Stock Dimensions (mm) Stock| Dimensions (mm)
[ : w .
Order Number E% o 1 oy A%p(l)llgzbrle Order Number E% ™ L 51 Aﬁ’_lp(l)'l'szbrle
=>|> > >
TAWNH1400T [@0| 14.0 7.6 50 | vsny | | TAWNH1850T @/l 185 9.3 7.0
1410T |@[0| 14.1 7.6 50  [1400816 1860T |@|0| 18.6 9.3 7.0
1420T |@0| 142 7.6 50 | iNH 1870T |@|0| 18.7 9.3 7.0
1430T |@0| 14.3 7.6 50  [1400516 1880T |@|0| 18.8 9.3 7.0 |TAWSN
1440T |@|0| 144 7.6 5.0 1890T |@0| 18.9 9.3 7.0 [1900S25
1450T (@0 145 7.5 5.0 1900T |@|0| 19.0 9.2 7.0 |[TAWMN
1460T |@|0| 146 75 5.0 1910T |@0| 19.1 9.2 7.0 1900825
1470T |@|0| 147 7.5 5.0 1920T |e0| 19.2 9.2 7.0
1480T |@0| 148 7.5 5.0 |TAWSNH 1930T |@0| 19.3 9.2 7.0
1490T |@|0| 14.9 7.5 5.0 1500820 1940T |@0)| 194 9.2 7.0
1500T |@0)| 15.0 7.4 5.0 |TAWMNH 1950T |@|0| 195 9.1 7.0
1510T (@0 15.1 7.4 5.0 |1500S20 1960T |@0| 19.6 9.1 7.0
1520T |@0)| 15.2 7.4 5.0 1970T |@|0| 19.7 9.1 7.0
1530T |@|0| 15.3 7.4 5.0 1980T |@|0| 19.8 9.1 7.0 |[TAWSN
1540T |e@|0| 15.4 7.4 5.0 1990T |@0| 19.9 9.1 7.0 |2000S25
1550T |@0| 155 7.9 6.0 2000T |@0| 20.0 9.0 7.0 |[TAWMN
1560T |@|0| 15.6 7.9 6.0 2010T |O0j0| 20.1 9.0 7.0 |2000S25
1570T |@0| 157 7.9 6.0 2020T |OjO| 202 9.0 7.0
1580T |@|0)| 15.8 7.9 6.0 |TAWSN 2030T (00| 203 9.0 7.0
1590T |@|0)| 15.9 7.9 6.0 [1600S20 2040T |Oj0| 204 9.0 7.0
1600T |@0)| 16.0 7.8 6.0 |TAWMN 2050T (@] 205 8.9 7.0
1610T (@0 16.1 7.8 6.0 |1600S20 2060T |0j0| 206 8.9 7.0
1620T |@0| 16.2 7.8 6.0 2070T (00| 207 8.9 7.0
1630T |@0| 16.3 7.8 6.0 2080T |OjO| 208 8.9 7.0 |[TAWSN
1640T (@0 164 7.8 6.0 2090T |00| 20.9 8.9 7.0 2100825
1650T |@0| 165 7.7 6.0 2100T (e[| 21.0 8.8 7.0 |[TAWMN
1660T |@0| 16.6 7.7 6.0 2110T |00 21.1 8.8 7.0 [2100S25
1670T |@0)| 167 7.7 6.0 2120T (00| 21.2 8.8 7.0
1680T |@0)| 16.8 7.7 6.0 |TAWSN 2130T (00| 21.3 8.8 7.0
1690T |@0)| 16.9 7.7 6.0 [1700S20 2140T (00| 214 8.8 7.0
1700T |@0| 17.0 7.6 6.0 |TAWMN 2150T |e0| 215 10.6 8.0
1710T |@0| 17.1 7.6 6.0 [1700S20 2160T |0l0| 216 | 106 8.0
1720T |@O| 17.2 7.6 6.0 2170T |00| 217 10.6 8.0
1730T |@0| 17.3 7.6 6.0 2180T |Oo| 21.8 10.6 8.0 [TAWSN
1740T |@0| 174 7.6 6.0 2190T (00| 21.9 10.6 8.0 [2200S25
1750T |@0)| 175 7.5 6.0 2200T (@] 22.0 10.5 8.0 [TAWMN
1760T (@0 17.6 7.5 6.0 2210T |00 22.1 10.5 8.0 2200825
1770T |@0| 17.7 7.5 6.0 2220T (00| 222 10.5 8.0
1780T |@|0| 17.8 75 6.0 |TAWSN 2230T (00| 223 10.5 8.0
1790T |@0| 17.9 7.5 6.0 [1800S20 2240T |0l0| 224 | 105 8.0
1800T |@0| 18.0 7.4 6.0 |TAWMN 2250T |e0| 225 10.4 8.0
1810T |@|0| 18.1 7.4 6.0 [1800S20 2260T |0|0| 226 | 104 8.0 Q%@'ﬁs
1820T |@|0)| 182 7.4 6.0 2270T (00| 22.7 10.4 8.0
1830T |@0)| 183 7.4 6.0 2280T |0|0| 22.8 10.4 8.0 ;@g\(’)'\s"g's
1840T |@|0)| 184 7.4 6.0 2290T |Oj0| 22.9 10.4 8.0

@ : Inventory maintained. (Note: 2 inserts in one pack) [] : Non stock, produced to order only.



Stock Dimensions (mm) Stock| Dimensions (mm)
™ f T A
Order Number ?% o 1 - A%p(l)'fjibrle Order Number E% o 1 - Arﬁ)(l)'féaebrle
> > > >
TAWNH2300T [e0)| 23.0 10.3 80 [ avsn TAWNH2750T ||| 27.5 12.3 10.0
2310T |0|0| 23.1 10.3 8.0 (2300525 2760T |00 27.6 12.3 10.0
23207 |0|0| 232 10.3 8.0 27707 |0l 27.7 12.3 10.0
2330T |0|0| 233 10.3 8.0 ;g\(\f(’,'\s"gls 2780T |0|lo| 27.8 12.3 10.0 |TAWSN
2340T (0|0 234 10.3 8.0 2790T |0|0| 27.9 12.3 10.0 |2800S32
2350T |e@|0| 235 10.2 8.0 2800T (@] 28.0 12.2 10.0 |[TAWMN
2360T |0|0| 236 10.2 8.0 2810T |O0| 28.1 12.2 10.0 [2800S32
2370T |O0|o| 237 10.2 8.0 2820T [0|o| 282 12.2 10.0
2380T |0J|0| 23.8 10.2 80 | rnsN 2830T ||| 283 12.2 10.0
2390T |0|0| 23.9 10.2 8.0 |[2400s32 2840T |0|lo| 284 12.2 10.0
2400T |@|0| 24.0 10.1 80 | N 2850T |@|0)| 285 12.1 10.0
2410T |0|0| 2441 10.1 8.0 |[2400S32 2860T ||| 28.6 12.1 10.0
24207 |0|0| 242 10.1 8.0 2870T |0|0| 287 12.1 10.0
2430T |O0|0| 24.3 10.1 8.0 2880T |OJj0| 28.8 12.1 10.0 |[TAWSN
2440T |Oj0| 244 10.1 8.0 2890T |0|0| 28.9 12.1 10.0 [2900S32
2450T |@|0| 24.5 1.7 9.0 2900T [@|0| 29.0 12.0 10.0 |[TAWMN
2460T (00| 24.6 1.7 9.0 2910T |0|0| 29.1 12.0 10.0  [2900S32
24707 |0|0| 247 1.7 9.0 2920T (0o 29.2 12.0 10.0
2480T |0|0| 248 1.7 9.0 |TAWSN 2930T (0|0 29.3 12.0 10.0
2490T |0|o| 249 | 117 9.0 [2500832 2940T |00 294 | 120 10.0
2500T |@|0| 25.0 11.6 9.0 [TAWMN 2950T |@/1| 295 1.9 10.0
2510T |0|0| 25.1 11.6 9.0 |[2500832 2960T |0j0| 296 | 11.9 10.0
2520T |0|0| 25.2 11.6 9.0 2970T |0|o| 297 11.9 10.0
2530T |0|0| 25.3 11.6 9.0 2980T ||| 29.8 11.9 10.0 |[TAWSN
2540T |0|0| 25.4 11.6 9.0 2990T |0/0| 29.9 11.9 10.0 [3000S32
2550T |@|0| 255 1.5 9.0 3000T |@/1| 30.0 11.8 10.0 |TAWMN
2560T |00 25.6 1.5 9.0 3010T |0J|0| 30.1 1.8 10.0 |3000S32
2570T |0|0| 257 1.5 9.0 3020T |00| 30.2 11.8 10.0
2580T |0|0| 258 1.5 9.0 |TAWSN 3030T |0/0| 30.3 1.8 10.0
2590T |0|0| 259 | 115 9.0 |2600832 3040T |00 304 | 11.8 10.0
2600T |@|0| 26.0 1.4 9.0 |TAWMN
2610T |0|0| 26.1 11.4 9.0 [2600S32
2620T |0|0| 26.2 11.4 9.0
2630T |0|0| 26.3 1.4 9.0
2640T |1|0| 26.4 11.4 9.0
2650T |@|0| 265 11.3 9.0
2660T |0|0| 266 11.3 9.0
2670T |O0|0| 26.7 11.3 9.0
2680T |J|0| 26.8 11.3 9.0 |TAWSN
2690T [0|0| 26.9 11.3 9.0 [2700S32
2700T |e|0| 27.0 1.2 9.0 |TAWMN
2710T |00 27.1 11.2 9.0 [2700832
27207 |0|0| 272 11.2 9.0
2730T |0|0| 273 1.2 9.0
27407 |0|0| 274 11.2 9.0




TAW

Drill Diameter $14.0—015.4 $15.5—$18.4 $18.5—$21.4
Work Material Conditions| Cutting Speed Feed Cutting Speed Feed Cutting Speed Feed
Hardness (mm/rev) (mm/rev) (m/min) (mm/rev) (m/min) (mm/rev)
Mild Steel <180HB 70 (60—90)  |0.20 (0.15—0.25)[ 80 (60—100) |0.25 (0.20—0.30)] 90 (70—110) |0.25 (0.20—0.30)
Carbon Steel 180—280HB 70 (60—90)  |0.20 (0.15—0.25)| 80 (60—100) |0.25 (0.20—0.30)| 80 (60—100) |0.25 (0.20—0.30)
Alloy Steel 280—350HB 60 (50—80) |0.15 (0.12—0.18)[ 70 (50—90) |0.20 (0.15—0.25)|] 70 (50—90) | 0.20 (0.15—0.25)
Stainless Steel <200HB 50 (40—60) |0.15 (0.12—0.18)| 50 (40—60) |0.15 (0.12—0.18)| 60 (50—70) | 0.20 (0.15—0.22)
Cast Iron Te”;%%(?,{,ﬁ,%’;gth 70 (60—90) |0.20 (0.15—0.25)] 80 (60—90)  |0.30 (0.20—0.35)] 90 (70—110) | 0.25 (0.20—0.35)
Ductile Cast Iron Tenggzggggggfh 70 (50—90) |0.20 (0.15—0.25)[ 80 (60—90)  |0.25 (0.20—0.30)| 80 (60—90) | 0.25 (0.20—0.30)

Drill Diameter $21.5—624.4 $24.5—627.4 $27.5—$30.4
Work Material Conditions | Cutting Speed Feed Cutting Speed Feed Cutting Speed Feed
Hardness (mm/rev) (mm/rev) (m/min) (mm/rev) (m/min) (mm/rev)
Mild Steel <180HB 100 (80—120) |0.30 (0.25—0.35)[ 110 (80—120) |0.30 (0.25—0.35)| 110 (80—120) |0.30 (0.25—0.35)
Carbon Steel 180—280HB | 90 (70—110) |0.30 (0.25—0.35)] 100 (80—120) |0.30 (0.25—0.35)| 100 (80—120) |0.30 (0.25—0.35)
Alloy Steel 280—350HB 80 (60—100) |0.25 (0.20—0.30)| 90 (70—110) (0.25 (0.20—0.30)| 90 (70—110) |0.25 (0.20—0.30)
Stainless Steel <200HB 60 (50—70) |0.20 (0.15—0.22)] 70 (60—80) |0.25(0.20—0.28)| 70 (60—80) | 0.25 (0.20—0.28)
Cast Iron Tensile Suend™ 1 100 (80—110) |0.35 (0.25—0.40) 110 (90—120) |0.35 (0.25—0.40)| 110 (90—120) | 0.40 (0.30—0.45)
Ductile CastIron | Te"Se Stenath | 90 (60—100) |0.30 (0.25—0.35) 100 (80—110) |0.30 (0.25—0.35)| 100 (80—110) |0.30 (0.25—0.35)

(Note) Recommended for use only with a rigid machine and set up. Use the internal coolant system when machining stainless steel.
(MQL and mist machining should not be used.)

B Notes on Use

- Remove the clamp screw to install the insert. (H type insert)
- Loosen the clamp screw to install the insert. (U type insert)

- Correctly mesh the insert and the holder serrations, then slide the insert to the bottom of the slot.
- Fasten the clamp screw using the torque wrench provided while holding the insert lightly as shown. (Figure 1)
- Check there is no gap between the bottom of the insert and holder. (Figure 2)

X

Fig. 1

Fig. 2

- Thouroughly clean the serrations of the holder before installing a new insert.
Remove heavy dirt in the holder serrations by using the cleaning plate provided.

Clearance




TAW

(For Bridge Construction Parts)

' — at M~ B

L1

M Holder
= Holder Insert Dimensions (mm)
. . o 0
Al i ANV AV
[0} i S
D1 = Order Number § D[;? Order Number E L3 L2 L1 D4 S
(mm) | (l/d) @ (mm) 8 %Igrg‘\ﬁ Wrench | Plate 'ﬁ‘ﬂgﬁggﬁ?
24.5 TAWB2450T | *
3 | TAWSB2500S32 |e ) @ TAWBH2450T, ® | 88.6(110.6 [170.6| 32 |WS406023T| TKY25T |WPT4405 MK1KS
243 sng | TAWB2460T | O
' " 68 TAWBH2460T| [
5 | TAWMB2500S32 | 24.7 \ TAWB2470T | * |140.6|/165.6|225.6| 32 |WS406023T| TKY25T |WPT4405 MK1KS
" ¢ TAWBH2470T| @
26.5 3 | TAWSB2700S32 | e 26.5& I:a:ﬁezssg:;_r g 94.6/115.6|175.6| 32 |WS406024T| TKY25T | WPT4405| MK1KS
26.7 *
5 | TAWMB2700S32 | O 26.74“@ Iﬁagaszg;;_r ° 151.6175.6/235.6| 32 |WS406024T| TKY25T | WPT4405| MK1KS

(Note) 1.L1, L2, L3 are the dimensions with an H type insert.
2.Please contact us for any type that is not shown in this literature
(e.g. different diameters and lengths and drills with chamfered cutting edges can be made to order).

@ : Inventory maintained. x : Inventory maintained in Japan [J: Non stock, produced to order only.

Minsert

Stock Dimensions (mm) ) Honing
Shape Order Number = bl Width Geometry
2 D1 L2 S1 Holder
8 (mm)
U type TAWB2450T * | 245 111 9.0
0O TAWSB2500S32
2460T 24.6 11.1 9.0 TAWMB2500832 ]
2470T * | 247 11.1 9.0 0.20—0.25
2650T 0| 26.5 10.7 9.0 TAWSB2700S32
2670T | * | 267 | 107 | 90 | TAWMB2700S32 il
H“t%e &Y TAWBH2450T | ® | 24.5 11.7 9.0 ,
O TAWSB2500S32 3
2460T 24.6 "7 9.0 TAWMB2500S32 4 5 °3 ol
2470T | ® | 247 11.7 9.0 0.20—0.25 =
2650T | U | 26.5 11.3 9.0 TAWSB2700S32

@ : Inventory maintained. (Note: 2 inserts in one pack) * : Inventory maintained in Japan [J : Non stock, produced to order only.

Drill Diameter $24.5, $24.6, $24.7 $26.5, $26.7
Work Material Conditions Cutting Speed Feed Cutting Speed Feed
Hardness (m/min) (mm/rev) (m/min) (mm/rev)
Tensile Strength <400—500 MPa 70 (60—80) 0.30 (0.25—0.35) 70 (60—80) 0.30 (0.25—0.35)
S”S“t‘gglra' Tensile Strength <490—610 MPa 65 (55—75) 0.30 (0.25—0.35) 65 (55—75) 0.30 (0.25—0.35)
Tensile Strength <570—720 MPa 60 (50—70) 0.30 (0.25—0.35) 60 (50—70) 0.30 (0.25—0.35)

(Note) Recommended for use only with a rigid machine and set up. Use the internal coolant system when machining stainless steel.
(MQL and mist machining should not be used.)




TAW

Holder TAWMN2100S25 TAWMN1800S20 TAWSN1600S20
Insert (Grade) TAWN2100T (VP15TF) TAWN1800T (VP15TF) TAWN1610T (VP15TF)
ISO 34 CrMo4 1SO C45 (200HB) DIN StE 285
Workpiece
Component Ring Ring gear Machine parts
»| Cutting Speed (m/min) 55 70 80
_g:é Feed (mm/rev) 0.2 0.3 0.3
3&| Revolution  (min™) 833 1238 1582
O| FeedRate  (mm/min) 167 371 475
Coolant Water Soluble Oil (Internal coolant)| Water Soluble Qil (Internal coolant)| Water Soluble Oil (Internal coolant)
Machine Type Machining centre Machining centre Machining centre
No. of holes No. of holes No. of holes
0 50 100 150 200 0 100 200 300 0 200 400 600
Result
TAW TAW TAW
Competitor Competitor Competitor
Holder TAWSN2700S32 TAWSB2500S32 TAWSB2500S32
Insert (Grade) TAWN2700T (VP15TF) TAWB2470T (VP15TF) TAWB2470T (VP15TF)
ISO 18 CrMo4 BS S335 JR (Laminated boards) | BS S$335 JR
— 0247
Workpiece 227 o%%:cfooo
Component Tube Steel for bridges Steel for bridges
ol Cutting Speed (m/min) 80 77 60
28| Feed (mm/rev) 03 03 03
3& Revolution  (min) 943 992 773
©|' Feed Rate (mm/min) 283 298 232
Coolant Water Soluble Oil (Internal coolant) Mist coolant Mist coolant
Machine Type NC lathe Gundrill machine Gundrill machine
No. of holes Cutting length (m) Cutting length (m)
0 200 400 600 800 0 50 100 150 0 20 40 60 80
Result ‘ ‘ ‘ ‘ ‘ | . : ‘ [ ‘ ‘ ‘ ‘
TAW TAW TAW
Competitor Competitor Competitor
¢ ¢ ¢
MITSUBISHI

2 MITSUBISHI CARBIDE

www.mitsubishicarbide.com

MMC HARTMETALL GmbH

Comeniusstr. 2, 40670 Meerbusch, Germany
Tel. +49-2159-91890 Fax +49-2159-918966

e-mail marketing@mmchg.de

MMC HARDMETAL U.K. LTD.

Mitsubishi House, Galena Close, Tamworth, B77 4AS, U.K.
Tel. +44-1827-312312 Fax +44-1827-312314

e-mail sales@mitsubishicarbide.co.uk

MMC METAL FRANCE S.A.R.L.

6, rue Jacques Monod, 91893 Orsay Cedex, France
Tel. +33-1-69 35 53 53 Fax +33-1-69 35 53 50
e-mail mmfsales@mmec-metal-france.fr

MITSUBISHI MATERIALS ESPANA, S.A.
C/Emperador 2, 46136 Museros, Valencia, Spain

Tel. +34-96-144-1711 Fax
e-mail mme@mmevalencia

MMC ITALIA S.r.l.

e-mail info@mmc-italia.it

.com

+34-96-144-3786 Tel. +007-095-72

MITSUBISHI HARDMETAL RUSSIA 000 LTD.
ul. Bolschaja Pochtovaja, d.36, str.1 105082 Moscow, Russia

558-85 Fax +007-095-72558-85

e-mail mmc-moscow@lescom.ru

V.le delle Industrie 20/5, 20020 Arese (Mi)
Tel. +39-02 93 77 03 1 Fax +39-02 93 58 90 93

MMC HARDMETAL POLAND Sp. z o.0.

Tel. +48-71-3351-620 Fax
e-mail mmc@mbhpl.pl

Armii Karjowej 61, Wroclaw, Poland

+48-71-3351-620

2006.8.E( -)





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive true
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


