Keeping the Customer First

Tungaloy

Member IMC Group

Tungaloy Report No. 351-E

TURNLINE TAC insert for turning aluminum

A\ L chipbreaker
T-DIA

The ultimate solution for turning aluminum!!




AL chipbreaker

A L chipbreaker !

For turning aluminum alloy and

non-ferrous metal

I Features

Lapped surface

Enhanced adhesion resistance with the lapped rake face!!

© Comparison of adhesion m After 5 min. of machining
resistance 5

AL chipbreaker greatly ke 7 ) -

prevents adhesion! B ot g d
Cutting condition

Work material: AC4C (Si: 6.5 ~ 7.5%)

Insert: VCGT160404-1]

Cutting speed: Vc =800 m/min

Depth of cut: ap=1mm

Feed: f=0.15 mm/rev

Coolant: Water soluble type

Competitor
(without lapping)

Increased wear resistance by adapting a fine grained
cemented carbide!!

© Comparison of wear
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: —20mm E 02 ngrea_s;ed
Convergional DEPL B ENE ap =< 3 :sig:::'?ge'
185 ———— ograde Feed: f = 0.4 mm/rev B
o
10 Coolant: Water soluble type c 0
0.5 =
0 R S S S— %9 2 4 6 sl 10

88 8 90 91 92 93 94
Hardness (HRA) Machining time: T (min)



Large inclination

© Excellent
chip control!

Cutting condition

Work material: AC4C

Insert: VCGT220520-]
Cutting speed: Vc = 1500 m/min
Coolant: Water soluble type

Depth of cut: ap (mm)

Competitor Chip packing AL

(with chipbreaker)

The deep pocket geometry improves chip packing!!

Depth of cut: ap (mm)

0.3

0.4

Large rake angle

Feed: f (mm/rev)

© Comparison of cutting force

Cutting force reduced
by 30%!

Cutting condition

Work material: ACA4C (Si: 6.5 ~ 7.5%)

Reduces cutting force with a large rake
angle and sharp edge!!

Insert: VCGT220520-[1]

Cutting speed: Vc =800 m/min

Depth of cut: ap =4.0 mm

Feed: f = 0.4 mm/rev

Cutting resistance (N)

1800
(3()96 down
1200
600 |||
0

Coolant: Water soluble type

Competitor



AL chipbreaker

I Inserts
I Positive type
Grade Dimensions (mm)
Shape f-ap Cat. No.
KSO05F od s od1 re
10 CCGT060202-AL ° 0.2
5 CCGT060204-AL | e | 035 | 238 | 28 | oy
e s CCGTO09T302-AL () 0.2
e\ ™ | [CCGT09T304-AL | @ | 9525 | 397 | 44 | 04
. EI RN aaN 1| [ CCGT09T308-AL ° 0.8
. iz _H-owe | [CCGT120402-AL | @ 0.2
0 02 fo(-:m?ﬁ \?)'B 10 | CCGT120404-AL [ J 12.70 4.76 5.5 0.4
¢ CCGT120408-AL ° 0.8
10 DCGT070202-AL [ 0.2
DCGT070204-AL | e | 035 | 238 | 28 | ¢4
DCGT11T302-AL [ J 0.2
~__1yhe | | DCGT11T304-AL ® | 9525 | 397 | 44 0.4
\ ‘ DCGT11T308-AL () 0.8
107 type
0.2 04 06 0.8 1.0
f (mm/rev)
RCGT0602MO0-AL () 6.00 2.38 2.8 -
RCGTO0803MO-AL [ 8.00 3.18 3.4 -
RCGT1003MO0-AL () 10.00 3.18 4.0 -
N 10ty‘|Je7
|| 108 type __|
06 type
0.2 0.4 0.6 018 1.0
f (mm/rev)
TCGT110202-AL [ J 0.2
TCGT110204-AL | @ | ©03° | 238 | 28 | o4
TCGT16T302-AL [ 0.2
N\ °"" | | TCGT16T304-AL ® | 9525 | 397 | 44 0.4
tioee | | TCGT16T308-AL 0 0.8
i I
0 0‘.2 04 0.6 0.8 1.0
f (mm/rev)
10 VCGT160404-AL o 0.2
|| [VCGT160408-AL | ® | 9525 | 476 | 44 | 08
—2wee | VCGT160412-AL [ 1.2
VCGT220520-AL () 2.0
(_v \ VCGT220530-AL | e | 270 | 556 | 55 | g5y
B 16 type
0.2 04 0.6 0[8 1.0
f (mm/rev)
@ : Stocked items
I Standard cutting conditions
: Cutting speed Depth of cut Feed
Work material
Vc (m/min) ap (mm) f (mm/rev)
Aluminum alloys (Si < 12%) 600 (100 ~ 1,200) 2.0(1.0 ~ 3.0 0.3(0.1 ~0.6)
Aluminum alloys (Si = 12%) 200 (100 ~ 300) 1.0(0.5 ~1.5) 0.2 (0.1 ~0.4)
Copper, Brass 500 (300 ~ 800)
1.0(0.2 ~1.5 0.3(0.1 ~0.6
Bronze 200 (150 ~ 400) ( ) ( )

*Attention:

It is recommended that this product range is used with a water-soluble coolant. Please be aware that the recommended cutting conditions
may change according to the work material, surface finish conditions, machining conditions, cutting speeds or the size of the corner radius.




I Practical examples

© Aluminum wheel tooling

(Example 1)

@ Process 1
Number of revolution: n = 1250 min~! (Constant)
Depth of cut: ap =2 mm
Cutting speed: Vc = 250 ~ 1500 m/min

Processin
nJr?i%le . Operaticlong Cat. No. Inserts ,(,',:,?,396\,,
Edge, VCGT220530-AL
o External | SVHCR2525M22 (KSO05F) 0.6
Edge, . VCGT220530-AL
@) o2ore | Specal holder (KS05F) 0.6
ore .
® | profiing | Special holder ~5 et aog AL | 03
(KSO5F)
Edge, VCGT220530-AL
® Extomal |SVHCL2525M22 (KSO05F) 0.6
@ Process 2
Number of revolution: n = 1250 min~' (Constant)
Depth of cut: ap =1 mm
Cutting speed: Vc = 300 ~ 1200 m/min
5 :
nthr)lct’)ler orggfgﬁg}? Cat. No. Inserts f(!-:n?ne/rdev)
Facing & VCGT220530-AL
® roughing |SVHCR2525M22 (KSO05F) 0.6
Facing & VCGW220530-DIA
® finishing |SVHCR2525M22 (DX140) 0.15
(Example 2)
Number of revolution: n = 1800 min~! (Constant)
Depth of cut: ap =2 mm
Cutting speed: Vc = 320 ~ 1500 m/min
- Feed
nJr?'\(l,)l o %’g‘é‘l?astsig}? Cat. No. Inserts f(mﬁﬁ,ev)
Facing, RCGTO060MO-AL
@ gcgﬁfi'r‘% SRDCN2525M06| (KSO5F) 0.45
VOSRESSEA | 02
@ |nterna’| Special holder e
™ DCGT070204-AL 0.3
profiling (KSO5F)

© Comparison of tool life

Aluminum wheels,
rim external turning

(o2}
o
[}
o

5000

4000

3000

2000

1000

Number of pieces (pieces / corner)

AL

Competitor

B

Inserts VCGT220520-1]1
S | matenal | A356 (T6 Castings)
5 Cooed | Ve =220 ~ 1630 m/min
8| Feed | f=0.45~0.50 mm/rev
2 [Depth of
-é e ap=2~6mm
8 Coolant | Water soluble type
% Enables stable machining because of the
il combination of AL chipbreaker and KS05F grade.
o




T-DIA

I-DIA ® i

T-DIA TAC insert \. / >

with rake angle!

I Features

Giround rake face for excellent
| sharpness

\ P> J Wide chipbreaker contributes to excellent chip control.

Width
breaker

|<—>

al it

Competitor

Excellent wear - Increased adhesion
resistance resistance

Provides outstanding tool life Improved quality of machined surface
© Wear resistance © Surface finish

Work material: Aluminum alloy (Si: 18.0%) Work material: Aluminum alloy (Si: 10.0%)
Holder: CSBPR2525M4 Holder: CSBPR2525M4

Insert: SPGN120308-DIA Insert: SPGN120308-DIA

Cutting speed: Vc = 100 ~ 1000 m/min DX140 provides excellent surface finish.

Feed: f=0.1 mm/rev

Depth of cut: ap = 0.5 mm

Dry cutting

(Tool life criteria: Vg = 0.3 mm) .

5 ap =0.15 mm Carbide
< 1000 O o 1.0} f=0.04 mm/rev (K10)
£ 500 o) o _II\{Iaczhini_ng time:

S DX140 = =< mn

< Nl __|\K10 i

= 100 e € 05) .\‘: 0
g 50 § fz 0.1 mm/rev DX140
o € Machining time:

a a T =20 min

(] L L I | |

£ 5 10 50 100 500 0 50 100 500 750 1000
3 Tool life: T (min) Cutting speed: Ve (m/min)




I Grades

Diamond is the hardest known material on the earth. This is an advanced diamond
based tool material where tiny diamond crystals are tightly sintered on the
Nonferrous cemented carbide alloy base by means of a super high pressure and temperature
7 process.
£ PCD is therefore the optimum choice for cutting non-ferrous and non-metal
E Q materials.
e @
2 ;
© Q
4 o 8
2 H i =
1 K E S Polycrystaline diamond
zl: 3 o e  Comparison of Hardness
M N
8 ‘é > S Tool materials Hardness (HK)
E (a] < Cemented carbide
2 E substrate T-DIA 6000 ~ 9000
§ Natural diamond 8000 ~ 12000
Application Grades Microstructure | Grain size | Hardness | Strength Features

(um) (Hv) (GPa)

Super fine grain T-DIA grade for superior
surface finish. Excels in cutting edge
< 1 8500 1 8 sharpness and produces consistently high
quality surface finish, resulting from gradual
wear resistance.

For precision machining of non-ferrous metals
and non-metals where high quality surface finish
45 9000 1 8 is required. Features the finest grain structure
in T-DIA series and excels in cutting edge
sharpness.

Used for machining of non-ferrous metals
-12 5 1 0000 1 7 gnd nor)-mt-_}tals. Compo_sed of medium and

. . fine grain diamond, provides moderate wear
resistance and grind ability.

Non-ferrous

Can be used for machining half sintered
ceramics and cemented carbides, stones
28 -1 1 000 1 6 and non-ferrous metals. The compact mixed

. sintered composition of large and fine grain
diamonds makes the ability to grind superior
to that of DX180.

Suitable for turning half sintered ceramics
45 1 2000 1 5 and cemented carbides. Features the highest

. purity levels with large grain PCD for excellent
wear resistance.

Grade selection guide

@ For precision machining of electronic Excellent cutting edge

components sharpness and fracture ﬁ Excellent surface finish

@ For excellent surface finish resistance

: o @ For even higher
@ For interrupted machining > DX1 20 RG] SU RS DX1 1 O

quality

1st selection
(Grade for general machining)

Excellent wear . .
> resistance > | For special machining

@ For machining of hard material o For greater wear
( (e.g.: Machining of aIuminum) DX1 60 Be;;sgg nce than DX1 80

with high Si content)

@ For wear resistance

X If the depth of cut is beyond standard cutting conditions, Please select TH10 (carbide), GH (coated carbide).




T-DIA

I Inserts
¥ Negative type (with chipbreaker)
. Grac‘iﬂirs__ Dimensions (mm) Applicable
Shape Cat. NO. SHafpiiess pghen toolholders
DX120|DX140/DX160| @d S od re a
CNMM120402-DIA| @ 02 | 35
a A D,PM
re 7 [ goe - |[CNMM120404-DIA| @ 12.7 1476 [ 516 04 1 35 type
7 Y Q
o)z
Z
S
DNMM150402-DIA| @ 0.2 | 3.3
a 12.7 | 4.76 | 5.16 A,D,P M,
e s DNMM150404-DIA| @ 0.4 | 31 |E w-type
Jil
S
o TNMM160402-DIA | @ 02 | 33 [ADPM
e TNMM160404-DIA | @ 9525 | 476 | 381 T05 1782 |iype
N (g
= t —_s
VNMM160402-DIA | @ 0.2 | 48 |\iype
e ] 2 _ [VNMM160404-DIA | @ 9525 | 4.76 | 3.81 | 0.4 | 4.4
35— |§ [VNMM160408-DIA | @ 0.8 | 3.6
A0V |
—.'s
¥ Negative type
ENEElEe Dimensions (mm) Applicabl
mprove Wear resistance |ca e
Shape Cat. No. Smaroness Hioher t OICD)Fh s
DX120/DX140|DX160| od S od re a
CNGA120404-DIA ° 04 | 35 [appM
CNGA120408-DIA 127 | 476 | 518 708 | 34 |£ wiype
a DNGA150404-DIA o o 04 | 31 |appwM
e s - |DNGA150406-DIA o 127 476 1 518 708 [ 28 [Eaype
(AT o °
A9V H
S
N TNGA160304-DIA 318 0.4 [ 32 |G ype
/é e TNGA160308-DIA 0.505 sgy |08 | 29
g = | TNGA160404-DIA e o | 7 a76 | 04 | 3.2
U ,..f TNGA160408-DIA o | o : 08 | 29
N7 Wi i £
re SNGA120404-DIA o | A 04 | 36 |ADPM
6\? ﬁ 5 [SNGA120408-DIA ® | 4 | 27| 4701518 M08 36 |iype
S/
od
re SNGN090308-DIA 9.525 | 3.18 _ 0.8 | 36 |ADPM
ﬁ—wj H SNGN120408-DIA ° 12.7 | 4.76 - 0.8 | 36 |type
od s

@ : Stocked items




I Positive type (with chipbreaker)

Improvgra?\lzrsresistance DImenSions (mm) App'lCﬂb'e
Shape Cat. No. Sherpness oher toolholders
DX120|DX140/DX160| 6 od S od4 re a
CCMT060202-DIA | ® 0.2 | 2.4 |For boring
T CCMT060204-DIA_|_® Lo 09912981 28 o4 2.4 holes
CCMTO09T302-DIA | @ 0.2 | 2.4 |S-type
0 yp
U % CCMTO09T304-DIA | @ 9.525/3.97| 4.4 1704 [ 24
Q o 4
\ s
DCMT070204-DIA | ® 2o 63512381 28 54121 |holes
DCMT11T302-DIA | @ 0.2 | 3.2 |S-type
DCMT11T304-DIA | ® 9.525/3.97 | 4.4 /3130
TCMT080202-DIA | ® 176 57 | 02 | 22 |For boring
TCMT080204-DIA | @ ) 5 ag L= 170.4 2.0 |holes
TCMT110202-DIA | @ - . 0.2 | 2.4 |S-type
TCMT110204-DIA | ® 6.35 g 04[22
TCMT110302-DIA | ® el T 0224
TCMT110304-DIA | @ : 0.4 | 2.2
VCMT160402-DIA 0 o 0.2 | 4.8 |For boring
s VCMT160404-DIA | @ 77195251 4.76 | 44 5 T A | les
£ !,4 35° . (}6 S-type
O = [
.S
I Positive type
ImprovSra?Veearsresistance DimenSions (mm) Appllcable
Shape Cat. No. Sherpness oher toolholders
DX120/DX140/DX160| 6 od 3 adq re a
CCGW060202-DIA ° 6.35|2.38| 2.8 | 0.2 | 2.4 |holes
1 _ | CCGWO060204-DIA ° - 0.4 | 2.4 |s-type
|18 [ CCGWO09T302-DIA ° 02 | 35
to | CCGWO09T304-DIA e | o 9.525/3.97 | 44 [ 04 | 35
CCGWO09T308-DIA o | A 0.8 | 3.4
DCGWO070200-DIA ° 0.05 | 2.4 |For boring
. | DCGW070202-DIA | ® | ® 6.35|2.38| 2.8 | 0.2 | 2.3 |nholes
¢ | DCGW070204-DIA ° - 0.4 | 2.1 |S-type
igj DCGW11T302-DIA ° 02 | 32
1" [ DCGW11T304-DIA ° 9.525/3.97 | 44 [ 04 | 3.0
DCGW11T308-DIA ° 0.8 | 2.7
re SPGN090302-DIA 0.2 | 3.6 |For boring
Ve SPGN090304-DIA A 9.525 0.4 | 3.6 |holes
| % 6 [ SPGN090308-DIA ° 08 | 3.6 |C-type
o SPGN120302-DIA ° 11° 318| - [ 0236
. SPGN120304-DIA ® | A 127 0.4 | 3.6
od -—-* ['SPGN120308-DIA e | o . 0.8 | 3.6
SPGN120312-DIA 12 | 36
o TCGW110202-DIA 0.2 | 2.4 |For boring
é S . | TCGW110204-DIA 6.3512.38| 2.8 74 22 |holes
g —'6 [ TCGW16T302-DIA 7° 0.2 | 3.3 |S-type
U ~11. | TCGW16T304-DIA 9.525(397| 44 | 04 | 3.2
NANE _—_ja TCGW16T308-DIA 0.8 | 2.9

@ : Stocked items
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T-DIA

I Positive type
EIEEEE Dimensions (mm) Applicable
|~ Improved  Wear resistance |
Shape Cat. No. i M tog?holders
DX120|DX140/DX160| 6 od s od re a
TPGWO080202-DIA L J 0.2 | 2.4 |Forboring
TPGW080204-DIA ° 4.7612.38 1 2.3 01723 |holes
re TPGWO090202-DIA | ®© | ® 0.2 | 2.4 |S-type,
?@ , | TPGW090204-DIA 0 5-561238| 2.5 704 22 | opborer
X TPGW110202-DIA | ®© | ® 0.2 | 2.4 |toos
TPGW110204-DIA ° 110 |6:35|2.38 | 2.8 155
A\ © TPGW130302-DIA | ®© | ® 0.2 | 3.3
' TPGW130304-DIA ° 79413181 3.4 o T30
TPGW16T302-DIA ° 0.2 | 3.3
TPGW16T304-DIA ° 9.525/3.97 | 4.4 | 0.4 | 3.2
TPGW16T308-DIA ° 0.8 | 2.9
TPGN090208-DIA 0.8 | 2.0 |holes
re TPGN110301-DIA 0.1 | 3.4 |C-type
‘y@ / , [ TPGN110302-DIA 6.35 | 318 0.2 | 3.3
, +° [TPGN110304-DIA | ® | ® : : 0.4 | 3.2
g TPGN110308-DIA o 110 - [0 29
] TPGN160301-DIA 0.1 | 3.4 |For boring
s TPGN160302-DIA ° 0.2 | 3.3 |holes
TPGN160304-DIA | © | ® | A 9.525| 3.18 0.4 | 3.2 |C-type
TPGN160308-DIA ° 0.8 | 2.9
TPGN160312-DIA 12 | 2.6
TPGA090202-DIA ° 02 | 2.4
TPGA090204-DIA ° 5556|2381 3.2 o o5
TPGA110202-DIA ° » 38 0.2 | 2.4
TPGA110204-DIA ° : 04 | 2.2
TPGA110302-DIA ° 410 | 6:35 30 [ 02| 2.4
TPGA110304-DIA ° 3.18 0.4 | 2.2
TPGA110308-DIA ° 0.8 | 2.0
TPGA160302-DIA ° 02 | 3.3
TPGA160304-DIA ° 9.525/3.18 | 4.0 | 0.4 | 3.2
TPGA160308-DIA ° 0.8 | 2.9
a VCGW160402-DIA ( 0.2 4.8 Forboring
re . VCGW160404-DIA ° 0.4 | 4.4 |holes
/ KLX% ‘6 [VCGW160408-DIA 70 9925/ 4761 44 58736 Is-type
O, SE VCGW160412-DIA 12 [ 27
8 [VCGW220530-DIA 12.7 556 | 55 | 3.0 | 5.0
S
EPGWO040102-DIA o 0.2 | 2.0 [Forboring
11° |3.97 | 159 | 2.3 holes S-type,
EPGW040104-DIA ° 0.4 | 1.9 [roles S-type
bar tools,
Round shank,
Top borer
tools
a o CPGA090202-DIA () ° 0.2 2.4 For boring
re [N CPGA090204-DIA ° 117 19-525[2.38 1 4.0 M0 271754 Jholes
S S-type
(Tungaloy’s standard hole)
@ : Stocked items




I Standard cutting conditions

Work material Cutting speed Depth of cut Feed Grade selection
ork materia Ve (m/min) ap (mm) f(mm/rev) | DX120|DX140| DX160 | DX180
Aluminum alloys (Si < 12%) 1500 (1000-2500)| 0.5 (0.05-2.0) | 0.1 (0.05-0.2) O ©)
Aluminum alloys (Si=12%) 600 (400-800) | 0.5(0.05-2.0) | 0.1 (0.05-0.2) O ©) O
Copper and Brass 800 (500-1500) | 0.5(0.05-2.0) | 0.1 (0.05-0.2) ©) ©)
Bronze 400 (300-500) | 0.5(0.05-2.0) | 0.1 (0.05-0.2) O ©)
Carbon / Graphite 400 (300-500) | 0.5(0.05-2.0) | 0.1 (0.05-0.2) ©) ©) O
FRP 700 (500-1000) | 0.2 (0.05-0.5) | 0.05(0.03-0.1) | © O
Plastic 700 (500-1000) | 0.2 (0.05-0.5) |0.03 (0.01-0.05)] © O
Cemented carbide (D40 ~ D50) 15 (10-20) 0.1 (0.05-0.2) |0.03 (0.01-0.05) ®) ©) ©)
Ceramics (sintered tentative) 130 (100-150) | 0.5(0.05-2.0) | 0.05 (0.03-0.1) ®) ©)
© : First choice O : Second choice
I Practical example
©) Wheel machining
Workoi ketch Tools SVHCR2525M22
orepiece skete Inserts | VCGW220530-DIA (DX140)
§ Work | Aluminum alloys
Q 5| Suting | \/c = 300 ~ 1200 m/min
A g Feed | f =0.15 mm/rev
) ;f"A““\\\h'iili—is £ Depthof | op =1 mm
/ | 3 | Coolant | Water soluble type
: DX140 provides excellent surface finish. It also enables
& ‘ S 7 accurate and high speed machining without chipping.

I Re-grinding method

H Note
Generally there is no need for pre-honing.
M Operating precaution

- Please apply enough grinding coolant.

- Please apply the dressing consistently

Grades DX160, DX140, DX120
Machinery Universal tool grinding machine with high rigidity
type Diamond wheel

to prevent loading the grinding wheel.

Bonding material Bitorifaindobondo

B Attention

Rough processing # 400 ~ # 600

Please pay extra attention to the wheel

Granularity

Grinding

Finish machining #1,000 or alternate small dimensions

dressing and also the rigidity of the

Degree of concentrarion | 100~125

spindle and its runout. As the sharpness

Wheel peripheral speed | 900 ~ 1,200 m/min

of the cutting edge greatly affects the

Grinding
condition

Wheel swing 30~ 60 min™

surface finish and the tool life.

¥ Grinding Comparison

M After 6 min. of grinding

The smaller the particle, the sharper

or reduces the burr on the machined part.

the insert. This improves surface finish

5 60 [
8 50 |- Grinder Diamond grinding machine
2wl Vitrified
) Whetstone Cup-type diamond wheel
5 0r 4 800 /1000, @150
S 20t i
3 Work material T-DIA, (4 grades)
g 10 | Grinding area 64 mm?
9 | | Whegl) gcggtion 1600 min-
DX120 DX140 DX160 DX180 Grinding time 6 min

11



Tungaloy

Member IMC Group

Tungaloy Corporation (Head office)

11-1 Yoshima-Kogyodanchi

Iwaki-city, Fukushima, 970-1144 Jap

Phone: +81-246-36-8501 Fax: +81 246 36-8542
http://www.tungaloy.co.jp/

Tungaloy America, Inc.
3726 N Ventura Drive, Arlington Heights, IL 60004, U.S.A.

Phone: +1-888-5564-8394 Fax: +1-888-554-8392
http://www.tungaloyamerica.com

Tungaloy Canada
432 Elgin St. Unit 3, Brantford, Ontario N3S 7P7, Canada

Phone: +1-519-768-5779 Fax: +1-5619-758-5791
http://www.tungaloyamerica.com/

Tungaloy de Mexico S.A.

C Los Arellano 113, Parque Industrial Siglo XXI
Aguascalientes, AGS, Mexico 20290
Phone:+52-449-929-5410 Fax:+52-449-929-5411
http://www.tungaloyamerica.com/

Tungaloy do Brasil Comércio de Ferramentas de
Corte Ltda.

Rua dos Sabias N.104

13280-000 Vinhedo, Sao Paulo, Brazil

Phone:+55-19-38262757 Fax:+55-19-38262757
http://www.tungaloy.co.jp/br/

Tungaloy Germany GmbH

Elisabeth-Selbert-Str. 3

D-40764 Langenfeld, Germany

Phone: +49-2173-90420-0 Fax: +49-2173-90420-19
http://www.tungaloy.de.

Tungaloy France S.A.S.

ZA Courtaboeuf - Le Rio, 1 rue de la Terre de feu
F-91952 Courtaboeuf Cedex, France

Phone: +33-1-6486-4300 Fax: +33-1-6907-7817
http://www.tungaloy-eu.com

Tungaloy Italia S.r.l.

Via E. Andolfato 10

[-20126 Milano, ltaly

Phone: +39-02-252012-1 Fax: +39-02-252012-65
http://www.tungaloy-eu.com/

Tungaloy Czech s.r.o

Turanka 115

CZ-627 00 Brno, Czech Republic

Phone: +420-532 123 391 Fax: +420-532 123 392
http://www.tungaloy.co.jp/cz/

Tungaloy Ibérica S.L.

C/La Pau, n°46

E-08243 Manresa (BCN), SPAIN

Phone:+34 93 1131360 Fax:+34 93 1131361
http://www.tungaloy.co.jp/es/

Tungaloy Scandinavia AB

S:t Lars Vag 42A

SE-22270 Lund Sweden

Phone: +46-462119200 Fax:+46-462119207
http://www.tungaloy.co.jp/se/

Tungaloy Rus, LLC

36-G Kostukova str.

308012 Belgorod, Russia

Phone:+7 4722 58 57 57 Fax:+7 4722 58 57 83
http://www.tungaloy.co.jp/ru/

Tungaloy Polska Sp. z o.o.

ul. Genewska 24

03-963 Warszawa, Poland

Phone: +48-22-617-0890 Fax: +48-22-617-0890
http://www.tungaloy.co.jp/pl/

Tungaloy U.K. Ltd

Woodgate Business Park, Bartley Green
Birmingham B32 3DE, UK

Phone:+44 121 244 3064 Fax: +44 121 270 9694
http://www.tungaloy.co.jp/uk salesinfo@tungaloyuk.co.uk

Tungaloy Cutting Tool (Shanghai) Co.,Ltd.

Rm No 401 No.88 Zhabei, Jiangchang No.3 Rd
Shanghai 200436, China

Phone: +86-21 3632—1880 Fax: +86-21-3621-191
http://www.tungaloy.co.jp/tcts/

Tungaloy Cutting Tool (Thailand) Co.,Ltd.

8

11th Floor, Sorachai Bldg. 23/7, Soi Sukhumvit 63
a

Klongtonnue, Wattana, Bangkok 10110, Thailand
Phone: +66-2-714-3130 Fax: +66-2-714-3134
http://www.tungaloy.co.th/

Tungaloy Singapore (Pte.), Ltd.

50 Kallang Avenue #06-03 Noel Corporate Building

Singapore 339505
Phone:+65-6391-1833 Fax:+65-6299-4557
http://www.tungaloy.co.jp/tspl/

Tungaloy India Pvt. Ltd.

Unit#13, B wing, 8th Floor, Kamala Mills Compound

Trade World, Lower Parel (West), Mumbai -

4000 13. India

Phone: +91-22-6124-8804 Fax: +91-22-6124-8899

http://www.tungaloy.co.jp/in/

Tungaloy Korea Co., Ltd

#1312, Byucksan Digital Valley 5-cha

60-73 Gasan- -dong, Geumcheon-gu

153-788 Seoul, Korea

Phone:+82-2-6393-8930 Fax:+82-2-6393-8952
http://www.tungaloy.co.jp/kr/

Tungaloy Malaysia Sdn Bhd

50 K-2, Kelana Mall, Jalan SS6/14, Kelana Jaya, 4
Petallng Jaya, Selangor Darul Ehsan, Malaysia
Phone:+603-7805-3222 Fax:+603-7804-8563
http://www.tungaloy.co.jp/my/

Tungaloy Australia Pty Ltd

Unit 53, 9 Hoyle Avenue

Castle Hill NSW 2154, Australia
Phone:+612-8850-5377 Fax:+612-8850-6988
http://www.tungaloy.co.jp/au
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