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Tungaloy Report No. 512-G

Multifunctional counterboring tool

Multifunctional counterboring tool to improve your productivity
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TUNGALOY

AnDEm

ACCELERATED MILLING

Multifunctional tool with a broad lineup to Improve your
production efficiency
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TC3

Versatile counter boring
cutter with superior chip
control

- Cutter diameter: 10 - 59 mm

- Optimized flute design for effective chip
evacuation during counter boring for
screw heads

i Features

Flexible lineup of cutter bodies

Monoblock type Cartridge type
Tool diameters: DC =10 - 43 mm Tool diameters: DC = 26 - 59 mm
Shim plates
Shim plates in various sizes are
available for cutter diameter
0 adjustments.
\ |
- Cartridge
N : Economical solution to minimize
‘ tool inventory. The cutter body
IS protected from damages even
when the insert or cartridge is
: : - fractured during machining. Simply
Extremely stiff jtool body .deS|gn optimized replace with a new cartridge, anc
for counter boring operation for bolt heads the cutter is good to continue.

(2] Provides a 90° flat surface

lI Member IMC Group I I
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Excellent chip control

Optimized for boring operations

TCB

Chips from
counter boring

SP*P/SP*M-CG

(4) Enhanced insert line up

Competitor's endmill

Chips from
counter boring

NMeLH

METAL WORK CO..LTD

—fficient for a wide range of cutting depths and materials

Now offering Tungaloy's unique X-tolerance inserts for closer dimensional

requirements!

Tool diameter Corner radius
Ir!serts_ Tolerance dewatlo_n range SPMP/SPMM SPXP/SPXM
designation range upon insert
exchange 210 - 13 014 - 59 010 - 19 020 - 59
SPMP/SPMM +0.08 - +0.13 +0.16 - +0.26 RO.4 RO.4, 0.8 - -

@ SPXP/SPXM +0.04 +0.08 _ _ RO.4

RO.8

(5) The latest coating grade for long insert tool life

AR |

o

e

1

LhighjTilcontently AHGeeS BEvEBsSH
5 O Nanolmulti-layered
2 - New coated carbide grade consisted of a thick Ti-rich coating
EC layer combined with dedicated carbide substrate.
AL
~ £

- Increased wear and chipping resistance thanks to extremely
hard coating layer and nanomultilayer coating.

Boring endmill . TCB180F25
Insert - SPMP831-CG AHG6225
Workpiece material . Carbon steel
Cutting speed . Ve = 150 m/min
TCB -eed . f=0.2 mm/rev
Drilling depth : H=15mm
| Pre hole diameter 10 mm
Competitor Coolant . Wet (External)
Machine . NC lathe
I | | |

0 20 40 60 80 100 : :
thanks to its latest coating technology.
Tool life (m)

II Member IMC Group I I

AH6225 provided 1.6 times tool life increase
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Tungaloy Report No. 512-G

TCB
Counter boring endmill, monoblock type

2 ) (=
OB LBX 0
OSE - =
5 MG e A %
e a R e—— L
90°k‘__|-_U_h » LS il
\ (KAPR) E
) g} |
Designation CICT DC LU LBX LF LS DCONMS Insert
TCB100F16 10 : 2.8 13 17 86 60 16 SPPT7 L.
TCB110F16 11 2.8 14 18.7 87 60 16 SP*P771...
TCB120F20 12 3.6 15 20.5 89 60 20 SPPY ..
TCB130F20 13 2 4.5 16 22.2 91 60 20 oP"PTT1...
TCB-140 14 1 4 11 18 il 80 25 SP*P831...
TCB140F25 14 2 0.9 18 24 113 80 25 SP*P771...
TCB150F25 1D 2 6.5 19 297 114 80 25 SR
TCB160F25 16 2 .0 0 ard 116 80 ed SP*P771...
TCB170F25 17 2 6.6 13 21 114 80 25 SP P831...
TCB175F25 14D 4 7. 14 22 115 80 29 SP*P831...
TCB180F25 18 2 D 62 23 116 80 25 S P83
TCB190F25 19 2 8. 19 24 118 80 25 S P83 ...
TCB-200 20 2 8.2 16 25 120 80 25 SP*P042...
TCB200F25 20 2 8.2 16 25 120 80 25 SP*P042...
TCB210F25 21 2 9 17 26 122 80 25 SP*P042...
TCB220F25 22 2 10 18 28 124 80 25 SP*P042...
T1CB-230 23 2 11 19 29 126 80 29 SP*P042...
TCB230F25 23 2 11 19 29 126 80 25 SP*P042...
TCB240F25 24 2 12 20 - 128 80 25 SP*P042...
TCB250F25 25 2 13 25 - 130 80 20 SP*P042...
TCB-260 26 2 14 21 33 132 80 32 SP*P042...
TCB-290 29 2 14 23 36 138 80 32 SP*M322...
TCB-320 32 2 16.9 40 - 144 80 S2 SPTM322...
TCB-350 35 2 14 43 - 150 80 32 SP*M432...
TCB-390 39 2 17.9 48 - 158 80 S SP*M432...
TCB-430 43 2 21.7 99 - 171 85 42 SP*M432...
Applicable tolerance range
of hole diameter
+0.2/0 +0.3/0
Counter boring dimensions of bolt hole
-0~
——— A
I
_g{gj M6 M8 M10 Mi2 Mi4 M16 M18 M20 M22 M24 M27
oD (mm) 11 14 17.5 20 23 26 29 32 o) 39 43
| H (mm) 6.5 8.6 10.8 13 19.2 109 19.5 215 23:D 20.5 29
| gd (mm) 0 9 11 14 16 18 20 22 24 20 30
‘ | ‘ Applicable tool TCB110 TCB140 TCB175 TCB200 TCB230 TCB260 TCB290 TCB320 TCB350 TCB390 TCB430
SPARE PARTS ﬂg@ /ﬁ
Designation Clamping screw Wrench
TCB100... - TCB160... CSTB-2L040 T-6D
TCB-140... Co5lB-2.25 eI,
TCB170... - TCB190... CSIB-2.2 1-7D
TCB200... - TCB260... CSTA-NO3 T-9D
TCB-290 - TCB-320 CSTA-NO5S T-9D
TCB-350 - TCB-430 CSTA-4 TA5D Recommended clamping torque: CSTB-2L040 = 0.7 N-m, CSTB-2.2S / CSTB-2.2 =1 N-m,

CSTA-NO3 / CSTA-NOS5 = 2.3 N-m, CSTA-4 = 3.5 N'm

Member IMC Group
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TCB
Counter boring endmill, cartridge type
s —
OSE B :
(=5 |- o I 1 g
s — 1|2
() J O
Y
90° LS "
- LU: Maximum hole depth
aady Cartridgeset \P8 nooswis DG LU LS LBX  LF WTkg) | —nimplate Insert
Designation Designation Designation Thickness
TCB260-290F32 TCB04CA-26-29 26 32 13.2 40 29 43 120 0.6 - - SP*P042...
27 32 14.2 40 59 43 120 0.6 AP16050 0.5 SP*P042...
28 32 15.2 40 29 43 120 0.6 AP16100 1 SP*P042...
29 32 16.2 40 59 43 120 0.6 AP16150 1.5 SP*P042...
TCB300-340F32 TCB32CA-30-39 30 32 14.2 45 99 90 130 0.6 - - SP*M322...
31 32 15.2 45 59 55 130 0.6 AP16050 0.5 SP*™M322...
32 32 16.2 45 59 o5 130 0.6 AP16100 1 SP*M322...
33 32 17.2 45 59 55 130 0.6 AP16150 1.5 SP*M322...
34 32 18.2 45 59 99 130 0.6 AP16200 2 SP*M322...
TCB350-390F32 TCB32CA-30-39 35 32 19 50 59 70 140 0.7 - - SP*M322...
36 32 20 S0 929 70 140 0.7 AP16050 0.5 SP*M322...
37 32 21 50 59 70 140 0.7 AP16100 1 SP*M322...
38 % P 22 o0 59 70 140 0.7 AP16150 S SP*M322...
39 32 23 50 59 70 140 0.7 AP16200 2 SP*M322...
TCB400-440F32 TCB43CA-40-59 40 32 18 53] 59 80 150 i - - SP™M432...
41 32 19 55 59 80 150 ] AP21050 0.5 SP*M432...
42 32 20 b 29 80 150 ! AP21100 1 SP*M432...
43 32 21 5O 59 80 150 ] AP21150 1.5 SP*M432...
44 32 22 59 59 80 150 1 AP21200 2 SP*M432...
TCB450-490F32 TCB43CA-40-59 45 32 23 65 59 90 160 1.2 - - SP*M432...
46 32 24 65 59 90 160 1.2 AP21050 0.5 SP*M432...
47 32 20 65 59 90 160 1.2 AP21100 1 SP*M432...
48 32 26 65 99 90 160 1.2 AP21150 1.5 SP*M432...
49 32 27 65 59 90 160 1.2 AP21200 2 SP*M432...
TCB500-540F32 TCB43CA-40-59 S50 32 28 70 59 97 165 1.5 - - SP*M432...
51 32 29 70 59 97 165 1.5 AP21050 0.5 SP*M432...
52 32 30 70 59 97 165 1.5 AP21100 1 SP*M432...
53 32 31 70 59 97 165 1.5 AP21150 1.5 SP*M432...
54 32 32 70 99 97 165 1.5 AP21200 2 SP*M432...
TCB550-590F32 TCB43CA-40-59 95 32 33 75 59 105 175 1.9 - - SP*M432...
o6 32 34 7= 59 105 173 1.9 AP21050 0.5 SP*M432...
57 32 35 75 59 105 175 1.9 AP21100 1 SP*M432...
58 32 36 74s) 59 105 175 1.9 AP21150 1.5 SP*M432...
59 32 37 79 959 105 175 1.9 AP21200 2 SP*M432...
The cartridge sets and shim plates are included.
P bl e ™
+0.2/0 +0.3/0
Counter boring dimensions of bolt hole
-0
[ =
Led
, M16 M18 M20 M22 M24 M27 M30 M33 M36
[ oD (mm) 26 29 32 35 39 43 48 54 58
| H (mm) 17.5 19.5 21.5 23.5 25.5 29 32 35 38
| gd (mm) 18 20 22 24 26 30 33 36 39
| Applicable tool TCB260 TCB290 TCB320 TCB350 TCB390 TCB430 TCB480 TCB540 TCB580
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Body
SPARE PARTS

4 Vi
o R

Designation Cartridge screw Shim plate Shim plate

NMeLH

METAL WORK CO..LTD

Shim plate Shim plate \"ﬁ;ﬁgg{:r Washer
AP16150 P-2.5 3.2X6X0.5
AP16150 AP16200 P-2.5 3.2X6X0.5
AP16150 AP16200 P-2.5 3.2X6X0.5
AP21150 AP21200 P-3 4.3X8X0.5
AP21150 AP21200 P-3 4.3X8X0.5
AP21150 AP21200 P-3 4.3X8X0.5
AP21150 AP21200 P-3 4.3X8X0.5

TCB260-290F32 CM3x0.5x6 AP16050 AP16100
TCB300-340F32 CM3x0.5x6 AP16050 AP16100
TCB350-390F32 CM3x0.5x6 AP16050 AP16100
TCB400-440F32 CM4x0.7x10 AP21050 AP21100
TCB450-490F32 CM4x0.7x10 AP21050 AP21100
TCB500-540F32 CM4x0.7x10 AP21050 AP21100
TCB550-590F32 CM4x0.7x10 AP21050 AP21100
Cartridge set

SPARE PARTS

'\.
.
u

Wrench

Insert screw

Designation

TCB04CA-26-29 CSTA-NOS 1-9D
TCB32CA-30-39 CSTA-NO5 T-9D
TCB32CA-30-39 CSTA-NO5 T-9D
TCB43CA-40-59 CSTA-4 T-15D
TCB43CA-40-59 CSTA-4 1-15D
TCB43CA-40-59 CSTA-4 1-15D
TCB43CA-40-59 CSTA-4 T-15D

Recommended clamping torque: CSTA-NO3 / CSTA-NO5 = 2.3 N'm, CSTA-4 = 3.5 N'm

Fine adjustment shim plates (sold separately)
SPARE PARTS

AP16005 0.05
AP16020 0.2
AP21005 0.05
AP21020 0.2

Cautions in preparing the cartridge type cutter

- Firmly press the cartridge in the arrowed direction while tightening the screw to
install the cartridge on the cutter body. (Fig.1)

- Ensure that the shim plates thickness are always the same on both sides to
equalize the tool diameter.

- Ensure to locate the shim plate fit within the cartridge pocket. (Fig.2)

- Use thin shim plates (not included) for fine diameter adjustments in 0.1 mm
Increments.

- When using multiple shim plates in one pocket for a diameter adjustment, always
use the thinest shim plates at the bottom to prevent them from dislocating during
machining. (Fig.3)

- Ensure that the top shim is always in contact with the rim of the cartridge pocket
to prevent it from dislocation during machining. (Fig.4)

Bl CUSTOM-BUILT TOOL SERVICE

Cartridge

Fine adjustment pocket

shim plate —

Shim plates

Tungaloy also designs and fabricates semi-standard or tailor-made tools with the TCB inserts according
to the desired tool specifications. Contact your Tungaloy representative for further details.

Drilling + Boring

Member IMC Group I
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B INSERT

SPMP/SPMM
RE

SPMP/SPMM-CG SPXP/SPXM-CG

=T

i

L)

s
R | E _ f_ﬁ L F

AdD ¢

AAD ¢

Al b ¢

N e B

S Superalloys ¢ | Yy ¥ : First choice
H Hard materials | % | Y% 3¢ - Second choice
Coated
L
Designation RE = & LE | S

D ©

“
SPMP771-CG 0.4 2 5.4 | 1.61
(B SPXP771-CG 0.4 & 5.4 | 1.61
SPMP831-CG 0.4 & 6.35 | 2.38
SPMP831DS 0.4 | @ 6.35 | 2.38
SPMP832-CG 0.8 o 6.35 | 2.38
@& SPXP831-CG 0.4 & 6.35 | 2.38
SPMPO41ER-CG 0.4 & 7.94 | 3.18
SPMPO42ER-CG 0.8 ] 7.94 | 3.18
SPMPO42ERD 0.8 | @ 7.94 | 3.18
(& SPXP042ER-CG 0.8 @ 7.94 | 3.18
SPMM321ER-CG 0.4 O 0.53 | 3.18
SPMM322ER-CG 0.8 & 9.53 | 3.18
SPMM322ERD 0.8 | @ 9053 | 3.18
(@D SPXM322ER-CG 0.8 o 9.53 | 3.18
SPMM431ER-CG 0.4 & 12.7 | 4.76
SPMM432ER-CG 0.8 & 12.7 | 4.76
SPMM432ERD 0.8 | @ 12.7 | 4.76
(Y SPXM432ER-CG 0.8 ® 12.7 | 4.76

® : New product
@®:Lineup

lI Member IMC Group I |
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TCS3

B STANDARD CUTTING CONDITIONS
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Counter boring

Cutting speed

Feed : f (mm/rev)

ISO Workpiece material Hardness Ve (m/min) 210-12 2= 1) 213-59 2= 2)
. Carbon steel - 300 HB 80 - 200 0.03 - 0.08 01-0.3
M Stainless steel - 200 HB 80 - 150 0.03 - 0.05 0.06 - 0.15
. Grey cast iron 150 - 250 HB 80 - 200 0.05 - 0.1 01-04
Non-ferrous - 100 - 300 0.05 - 0.2 0.1-0.4
s Superalloys - 40 HRC 50 - 80 0.03 - 0.05 0.06 - 0.15
H Hard materials - 50 HRC 50 - 80 0.03 - 0.05 0.06 - 0.15
Milling
ISO Workpiece material Hardness CL"};'?"% /srﬁiﬁ?d Feefg (pn? :nt/?)Oth
. Carbon steel - 300 HB 80 - 200 L5 =10015
M Stainless steel - 200 HB 80 - 150 0.05 - 0.1
. Grey cast iron 150 - 250 HB 80 - 200 0.05-0.2
N Non-ferrous = 100 - 300 01-0.2
s Superalloys - 40 HRC 20 - 80 0.05-0.08
IZ] Hard materials - 50 HRC 50 - 80 0.05 - 0.08
Internal boring (With one cutting edge)

ISO Workpiece material Hardness CL{};'R& /fn':’iﬁ)ed Dip;Tn?:T](;Ut Feed : f (mm/rev)
. Carbon steel - 300 HB 80 - 200 0.5 - 0.05-0.15
M Stainless steel - 200 HB 80 - 150 0.5 - 0.05-041
. Grey cast iron 150 - 250 HB 80 - 200 0.5 - 0.05-0.2
N Non-ferrous = 100 - 300 0.5~ 01-0.2
s Superalloys _ 40 HRC 50 - 80 0.5 - 0.05 - 0.08
H Hard materials - 50 HRC 50 - 80 0.5 - 0.05-0.08

Member IMC Group

ungaioy




B APPLICATION
Monoblock type
Shoulder Slotting Helical drilling -
milling .
i B Counter boring i @ Enlarging hole _
| | ﬁ Plunging
- e - l
. pas | < : | |
| & ; — | (e BB
o fof— 0| foi—! baker W | Wl e
* o f '
.
Max. depth of Max. counter Min. pre-hole Max. ramping Max.cutting width Min. machinable Max. machinable Max. cutting width
Designation cut boring depth diameter angle in plunging hole dia. hole dia. in enlarging hole
APMX LU oDc RMPX W oD1 oD2 ae
TCB100F16 10 4 3 2.8 - 4 - - -
TCB110F16 11 4 14 2.8 2.1 4 12 20 10
TCB120F20 12 4 < 3.6 2.1° 4 14 22 11
TCB130F20 S 4 16 4.5 2.1° 4 17 24 12
TCB-140 14 S 11 4 3 S 20 25 13
TCB140F25 14 4 18 5.5 1.9° 4 19 26 13
TCB150F25 19 4 19 6.5 1.6° 4 21 28 14
TCB160F25 16 4 20 ¥ 137 4 23 30 16
TCB170F25 1nd: 5 3 6.6 et S 23 32 16
TCB175F25 1S O 14 Il 2.2° o 2.8 33 165
TCB180F25 18 S 9 7.5 2" 5 26 34 17
TCB190F25 19 5 15 8.5 1:5° 5 27 36 18
TCB-200 20 6 16 8.2 3° 6 29 38 19
TCB200F25 20 6 16 8.2 3 6 29 38 19
TCB210F25 2 6 17 9 20 6 30 40 20
TCB220F25 22 6 18 10 2" 6 31 42 27
TCB-230 23 6 19 9 6 32 44 22
TCB230F25 A, 6 19 3 6 32 44 22
TCB240F25 24 6 20 12 1.3° 6 33 46 23
TCB250F25 29 6 25 13 1.1° 6 34 48 24
TCB-260 26 6 21 14 1° 6 30 50 25
TCB-290 29 8 23 14 37 8 37 56 28
TCB-320 32 8 40 16.9 e 8 40 62 31
TCB-350 35 10 43 14 2.0° 10 45 68 34
TCB-390 39 10 48 17.9 2 10 49 76 38
TCB-430 43 10 93 21.7 1.5° 10 53 84 42
The insert can be used for a maximum 2 indexings.
(full 4 indexing for a plunging application.) Cautions in shouldering operation Bperoximetely T
\ /7 The cutter is design so that the 89°

NEW PRODUCT

Tungaloy Report No. 512-G

engagement

Member IMC Group

ungaioy
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insert provides 1° taper relief on the
periphery. The wall, therefore, will be

89° when milled.
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B APPLICATION
Cartridge type

Shoulder Slotting Helical drilling N
milling l |
e B Counter boring N @ Enlarging hole | _
| | . . \ | ﬁ Plunging
BE: 1 Vg =B Ae o [
i Sy . RMPX\, | s == wll
o I© ° o |{oH
oDc gP1.0D2 =,
Max. depth of Max. counter Min. pre-hole Max. ramping Max.cutting width Min. machinable Max. machinable Max. cutting width
Designation cut boring depth diameter angle in plunging hole dia. hole dia. in enlarging hole

APMX LU oDc RMPX W oD1 oD2 =l=

TCB260-290F32 26 6 40 13.2 - 6 - - 29
27 6 40 14.2 - 6 - - 26

28 6 40 102 - 6 - - 27

29 6 40 16.2 - 6 - - 28

TCB300-340F32 30 8 45 14.2 - 8 - - 29
31 8 45 152 - 8 - - 30

32 8 45 16.2 - 8 - - 31

33 8 45 152 - 8 - - 32

34 8 45 18.2 - 8 - - 33

TCB350-390F32 35 8 50 19 - 8 - - 34
36 8 50 20 - 8 - - 35

37 8 50 21 - 8 - - 36

38 8 50 22 - 8 - - 37

39 8 50 23 - 8 - - 38

TCB400-440F32 40 10 0 18 - 10 - - 39
41 10 59 19 - 10 - - 40

42 10 55 20 - 10 - - 41

43 10 55 21 - 10 - - 42

44 10 85 22 - 10 - - 43

TCB450-490F32 45 10 65 23 - 10 - - 44
46 10 65 24 - 10 - - 45

47 10 65 25 - 10 - - 46

48 10 65 20 - 10 - - 47

49 10 65 27 - 10 - - 48

TCB500-540F32 50 10 70 28 - 10 - - 49
51 10 70 29 - 10 - - 50

62 10 70 30 - 10 - - a1l

a3 10 70 3 - 10 - - 52

54 10 70 32 - 10 - - 23

TCB550-590F32 15] 10 75 33 - 10 - - 54
56 10 19 34 . 10 - - 29

57 10 Fids 35 - 10 - - 56

58 10 5 36 - 10 - - o7

59 10 fes 37 - 10 - - 58

Member IMC Group
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B PRACTICAL EXAMPLES

Workpiece type Con-rods Valve
Drill TCB170F25 TCB240F25
Insert SPMP831-CG SPXP0O42ER-CG
Grade AHB225 AHG225
S55C 7/ C55 FC250/ 250

Workpiece material

» | Cutting speed : Vc (m/min) 160 180
,E Feed : f (mm/rev) 0.2 0.3
'-E Feed speed : Vf (mm/min) 600 720
S | Drilling depth : H (mm) 24 30
E’ Machining application Boring Boring
= [ Machine Dedicated machine Horizontal M/C, BT50
- Coolant Wet Wet
8 6
@O )]
Eo 6f Eo = =
52 op dProductivity,
=~ 4 N
£ 9 £ L, up 200%!
Results = 2 g
0
TCEB competitor TCE competitor
The customer was using an indexable drill to The customer was using a cutter with one
bore a cast hole. Counter boring with a TCB effective cutting edge to make counter bore
cutter significantly decreased machining time. holes. Counter boring with a TCB cutter
significantly shorten the machining time.
Workpiece type Bearing Machining parts
Drill TCB-320 TCB140F20
Insert SPMM322ER-CG SPXP771-CG
Grade AH6225 AHGB225
S45C / C45 S50C / C50
. .
Workpiece material
» | Cutting speed : Vc (m/min) 150 150
.E Feed : f (mm/rev) 0.25 0.13
T | Feed speed : Vf (mm/min) 375 444
S | Drilling depth : H (mm) 40 6
£ | Machining application Boring Boring
£ | Machine NC lathe Vertical M/C
© [Coolant Wet Wet
40
D )
5T 30 4
> & o &
=~ 20 =~
5 8 £ g up 150%!
Results S~ 10 i
0

Competitor

Competitor's turning tool required five passes
to expand the hole. TCB finished the same
operation in just one pass.

‘I'CB Competitor

The customer was peck milling with a solid carbide tool to
facilitate smooth chip removal. Thanks to the new CG style
chipbreaker's excellent chip guidance, peck milling was no
longer needed, thus significantly reduced the machining time.

Member IMC Group I
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CONTACT

NMehH
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MEGA TECH METALWORK CO,.LTD
( Headquarter )

Tel : 02-943-1591

Fax:02-943-1592

Line ID : @mgt_metalwork

Email : sales.m@mgtg.co.th

Web : https://[www.mgtg.co.th/

17/4 Soi Ramintra 89

Ramintra Khannayao
Bangkok 10230

Formore
Information

SCANNOW




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /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 false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 120
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 120
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 120
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




