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High strength carbon fiber is widely used in the acronautic and au
frames and wind power generation blades for light structures that req
to the high strength. In addition, it is effective to use tools with a high

delamination and burr is liable to occur du

AEROSPACE

Structural
component

Fuselage Engine case

Drilling

The CVD diamond coating and cemented carbide drill equipped with an edge shape
optimized by application and high abrasion resistance provide stability that minimizes
burr and delamination.
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tomobile industries, as well as in wheelchairs, F1 chassis, bicycle

uire strength. However, the life of such tools is extremely short due
abrasion resistance coating in composite material machining where

ring cutting due to the laminate structure.

AUTOMOTIVE

Structural
component

Trimming

The end mill that combines an optimized edge shape and high wear resistance CVD
diamond coating maintains high quality.



SOLUTIONS FOR COMPOSITE

DRILLING TOOLS

DRILL

CNC Machine

Hand Tool

CFRP

mMcc

The cutting edge angle = 90° setting
minimizes cutting resistance in

the thrust direction. This controls
delamination and maintains good hole
quality.

CFRP/AIl Stack Materials

MCA

The groove design that wraps up chips
also minimizes gaps of CFRP and
aluminum hole diameter in addition to
preventing contact between the chips
and the CFRP hole wall surface.

For CFRP/CFRTP,
CFRP/AI Stack Materials and High
Precision Holes

MCW

The unique cutting edge shape with
V-shaped grooves on the cutting edge
controls the flow of chips generated at
the outer circumference. Furthermore,
this minimizes the hole diameter gaps in
stack materials. Burr on the hole exit side
is controlled by shifting the cutting load to
the rotating shaft.

Hand Tool
(CFRP)

MCCH
‘DT2030 .

2

The hand tool ultra-hard substrate
with enhanced strength prevents
sudden breakages and maintains high-
quality holes. The double angle design
controls the thrust and enables a
stable cutting speed even in hand tool
machining.

o

CFRP/AI Stack Materials
and Hand Tools

MCAH

The hand tool ultra-hard substrate with
enhanced strength prevents sudden breakages
and produces highly reliable hole machining.
The combination of the groove shape and
optimal twisting ensures compatibility of the
aluminum chip dividing and discharging. This
leads to stable hole machining even in CFRP
and aluminum stack material machining.

CFRP/Ti Stack Materials _# 4

WV

The sharp cutting edge in titanium
machining which requires good CFRP
hole quality and machining that
minimizes the generation of cutting
heat with low thermal conductivity
achieves high-quality CFRP and
titanium stack material hole machining.

CFRP/Ti Stack Materials and
High Precision Holes

MCW .
Y o=

The unique cutting edge shape with
V-shaped grooves on the cutting edge
controls the flow of chips generated at
the outer circumference. Furthermore,
this minimizes the hole diameter gaps
in stack materials. Burr on the hole exit
side is controlled by shifting the cutting
load to the rotating shaft.

*CFRTP=Carbon Fiber Reinforced Thermoplastic Resin



MILLING TOOLS

END MILLS

Four Flutes The low resistance cutting edge with low

DFC4 ,c helix angle reduces delamination and CFRP
burrs when machining CFRP. /

Surface and inside: Cloth material CNC Machine

Performance The cross-nick type cutting edge
DFC ,RT allows high efficiency machining due to Composite
lower cutting resistance and reduced

temperatures.

X

Surface: GFRP .
Inside: Uni-direction material CNC Machine

Features
Proprietary CVD diamond coating

The newly developed CVD diamond coated coating achieves
outstanding abrasion resistance and smoothness due to a
proprietary fine multilayer diamond crystal control technology.

New coating Conventional



SOLUTIONS FOR COMPOSITE

DRILLING TOOLS

CNC Machine

The acute cutting angle thoroughly
reduces thrust and minimizes
delamination.

Mcc Conventional

Positive

Strong Rake Grooves

The cutting edge rake angle has been
Negative strengthened in the vertical direction
on the axis of rotation. As a result, it
is possible to minimize un-cutting and
delamination on sharp cutting edges.

Comparison of Tool Life and Hole (Entrance/Exit)

*The tool life determination depends on the chipping

1.6 times
longer
mcc B tool life
I I I I I
| | | | ( |
coventons NN "
| | | | | | |
0 200 400 600 800 1000 1200 1400 1600
(Holes)
<Cutting condition> Cutting speed  : 120m/min
Tool : 86.55 Feed : 0.10mm/rev
Work material ~: CFRP Cutting mode  : Dry cutting
For tool life (10mm)
For hole quality (12.5mm)
306 holes 588 holes MCC
mMcc Conventional mMcc Conventional (1192 holes)
Entrance
Exit




DRILLING TOOLS

New Groove Structure o

The groove design that covers up chips
also minimizes back counter in addition to

minimizing contact between the chips and the
CFRP hole wall surface.

TRI-Cooling® Technology

Controlling the cutting heat reduces
deterioration of the CFRP hole
precision caused by heat (improves the
internal air effectiveness).

Groove Shape Effect
MCA Conventional

(Mm) (um) *Enlarged view
100 100
I X Entrance (CFRP) M X Center (CFRP) M X Exit (Al) I X Entrance (CFRP) M X Center (CFRP) MX Exit (Al)
80 4 [ YEntrance (CFRP) 1Y Center (CFRP) OY Exit (Al) | 8o 4 [ YEntrance (CFRP) 1Y Center (CFRP) OY Exit (Al) |
Back Counter Occurrence
60— | 60 E
40
20
0
-20 - Outside the hole tolerance
standards (5 holes)
-40 1 50 100 150 200 250
(Holes) (Holes)
<Cutting condition>
Tool :0.251"(26.38) CFRP Al
Work material ~ : CFRP(11mm)+Al(5mm) Cutting speed ~ : 100m/min Cutting speed  : 100m/min
Feed :0.15mm/rev Feed : 0.15mm/rev
Cutting mode : Internal air



SOLUTIONS FOR COMPOSITE

DRILLING TOOLS

Mcc CNC Machine / CFRP

| % ‘ IO Bois
,. 0 0
CNC Machine CFRP [iﬁ) —0.008 -0.013
. /\PL LF
o e~ 1
ol v —
LCF z
LH S
OAL a

— |36 | 4761875 3 MCC0476X03S060 | ® | 167 | 40 | 40 80 | 776 | 24 6
— | 14 | 638 |.251 } 3 MCC0638X035080 | ® | 223 | 50 | 50 9 | 86.8 | 32 8
— | 516 | 7.96 .3125| 3 MCCO0796X035080 | ® | 27.9 | 50 | 50 9 | 86.0 | 4.0 8
— | 38 | 955|375 | 3 MCC0955X035100 | ® | 335 | 50 | 50 | 100 | 952 | 48 | 10
— | 7116 | 1114 4375 | 3 MCC1114X035120 | @ | 390 | 60 | 60 | 110 | 1044 56 | 12

% AWG : American Wire Gage

RECOMMENDED CUTTING CONDITIONS

0.08 (0.05—0.12)

0.1 (0.05—0.12) 500
0.1 (0.05—0.12) 400
0.1 (0.05—0.12) 340
0.1 (0.05—0.12) 290

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



DRILLING TOOLS

MCA CNC Machine / CFRP + Al

0 0
= 1\ \ I
0 0
CNC Machine CFRP+AI m’ —0.008 -0.013
o PL LF
&/ X1
@ 81:5 J&\ X\ e =
- Yy o %
LCF -4
LH S
OAL a

— | 14 [638] 251 | 5 MCAO0638X05S070 | O | 334 | 51 51 91 | 895 | 15 7
— | 38 | 955 ] 375 | 5 | MCA0955X058100 | 0| 500 | 77 | 77 | 118 | 1158 | 22 | 10
% AWG : American Wire Gage

RECOMMENDED CUTTING CONDITIONS

0.15 (0.10—0.20) 0.03 (0.02—0.04)
0.15 (0.10—0.20) 0.03 (0.02—0.04)

1) We recommend to divide cutting conditions in each work materials.

ME ' CNC Machine / CFRP + Ti
I“‘ 0 0 0 0
X -0.018 —0.022 —-0.027 —-0.033
0 0 0

0
CNC Machine CFRP+Ti m) —0.008 —0.009 —0.011 -0.013
R L LF
2
a1 ——ac
o LU
LCF z
LH 3
[=]

OAL

— 14 | 6.38 | .251 5 MCT0638X05S070 | 32.8 47 47 96 95.1 0.9 7
— 3/8 | 9.55 | .375 5 MCT0955X05S100 O | 4941 71 71 122 120.7 1.3 10
% AWG : American Wire Gage

RECOMMENDED CUTTING CONDITIONS

0.15 (0.10—0.20) 0.02 (0.01—0.03)
0.15 (0.10—0.20) 0.02 (0.01—0.03)

1) This condition is for when internal air or mist is used.
2) We recommend to divide cutting conditions in each work materials.

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



SOLUTIONS FOR COMPOSITE

DRILLING TOOLS

MCW CNC Machine / CFRP and stack material high precision

X ‘ or
' . CFRP CFRP+AI
CNC Machine CFRTP CFRP+Ti

OAL

— 14 | 6.38 | .251 5 MCWO0638X05S070 0| o 337 52 52 92 90.2 1.8 7
— 3/8 | 9.55 | .375 5 MCW0955X05S100 O|o| 506 73 78 119 | 116.2 | 2.8 10
% AWG : American Wire Gage

RECOMMENDED CUTTING CONDITIONS

0.15 (0.10—0.20)
0.15 (0.10—0.20)

0.15 (0.10—0.20) 0.02 (0.01—0.03)
0.15 (0.10—0.20) 0.02 (0.01—0.03)

1) This condition is for when internal air or mist is used.
2) We recommend to divide cutting conditions in each work materials.

Peck Machining Method (Applicable for MCT and MCW)

+ 3mm(0.115”) '
1mm(0.040”)

Set the machining start position Refer to the recommend Peck machine 3 mm (0.115") Set it so that it returns to its
to 3 mm above normal. conditions for CFRP. Machine for aluminum and 1 mm start position during peck
the cutting edge of the drill to (0.040") for titanium for the machining.
at least 1 mm (0.040") before metal machining area.
the metal.

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



DRILLING TOOLS

MELCLCH ...

ql..
T L\
0 0
Hand Tool CFRP IM) —0.006 ~0.013
N /\ PL LF
[=]
ol & — —
B + oﬁﬁ"(\/ U
LCF -4
LH 8
OAL (=}

#40 - 25 |.0985| 15 MCCHO0250X15S030 ® | 421 48 50 100 95.4 4.6 3
#30 = 3.26 | .1285| 10 MCCHO0326X10S040 ® | 38.6 48 50 100 94.0 6.0 4
#20 — 4.1 1615 8 MCCHO0410X08S050 ® | 403 48 50 100 92.5 7.5 5
#11 = 4.86 | .1915 & MCCH0486X05S050 ® | 332 48 50 100 91.1 8.9 5
- 14 | 6.38 | .251 3 MCCHO0638X03S070 ® | 308 48 50 100 88.3 11.7 7
— 3/8 | 9.55 | .375 2 MCCH0955X02S100 ® | 36.6 48 50 100 825 | 175 10

% AWG : American Wire Gage

MUCAH -oooiceein
!t_a 0 I“‘ 0 0 0 0 0
: ~0.014 ~0.018 ~0.022 ~0.027 ~0.033
X 0 0 0 0 0

Hand Tool CFRP+AI [ he | T -0.008 -0.009 -0.011 -0.013

oo ST

#40 - 25 |.0985 | 15 MCAH0250X15S030 ® | 382 50 50 100 99.3 0.7 3
#30 = 3.26 |.1285 | 15 MCAH0326X15S040 ® | 498 50 50 100 99.1 0.9 4
#20 - 41 |.1615| 10 MCAHO0410X10S050 ® | 422 50 50 100 98.8 1.2 5
#11 = 4.86 | .1915 8 MCAH0486X08S050 ® | 403 50 50 100 98.6 1.4 5
- 174 | 6.38 |.251 5 MCAH0638X05S070 ® | 337 50 50 100 98.2 1.8 7
— 3/8 | 9.55 | .375 3 MCAH0955X03S100 ® | 315 50 50 100 97.2 2.8 10

% AWG : American Wire Gage

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

10



SOLUTIONS FOR COMPOSITE

DRILLING TOOLS

Request sizes other than those in the inventory by inserting the code and numerical value in the [ ] of the
following model nhumbers. Contact our sales department for details on the dimensions.

Order number < Example >
MCL] LJLI0I0] XOI0] SCICIE] Hole Depth (L/D)
t t
. « L/D2 — X02
Hole Depth (L/D) Shank Dia. DCON « /D10 — X10
Drill Dia. DC Shank Dia. DCON
*Minimum diameter with internal coolant is ¢4mm (¢.1575"). « 33mm — S030

*210mm — S100

*For inch sizes please convert to metric

Applications e
C : CNC Machine / CFRP (1"=25.4mm)
A : CNC Machine / CFRP + Al
T : CNC Machine / CFRP + Ti
W : CNC Machine / CFRP and stack material high precision
CH : Hand tool / CFRP
AH : Hand tool / CFRP + Al
Work material
Type Combination Other
@ CFRP: Thermosetting and @ CFRP or CFRTP @ Thickness for each work material
thermoplasticity @ CFRP + stack materials @ Affixture of film
@ Type of reinforcing fiber (aluminum or titanium)
@ Metal: Aluminum or titanium, etc. @ Lap joint method

CFRP CFRP Metal
or
CFRTP Metal CFRP. Metal !

Equipment Hole Quality
Type Coolant @ Required hole diameter (upper and
@ CNC Machine @ Internal through lower limit of tolerance)

@ Hand Tool @ Air, MQL and dry, etc @ Surface roughness of the hole inner wall

@ Power feeders etc. @ Metal burr height
@ CFRP and metal hole diameter gap

11



MILLING TOOLS

CVD diamond coating with outstanding abrasion
resistance and superior sharpness for
high quality CFRP machining.

DF C Series

CVD diamond coated end mill for CFRP machining

Geometry for CFRP machining

The low resistance cutting edge with low helix angle
reduces delamination and burrs when machining

CFRP.
For finishing

The cross-nick type cutting edge allows high
efficiency machining due to lower cutting resistance

. .. and reduced temperatures.
For efficient machining

M Long tool life

0.3

—o— DFC4.IC _ . End mill DFC4JCD1000
= (210)
‘f“ 02 Work CFRP
§ material | (Thick: 5.3mm)
< 01 ) 6400min”'
f Revolution (200m/min)
800mm/min
0
0 0 15 ezt i (0.03mm/tooth)

5 1
Cutting length (m)

Coolant mode Air blow

B Excellent surface finish

DFC4JCD1000

End mill (210)

Less burrs

Work CFRP

material (Thick: 6mm)
) 6000min”
Revolution (188m/min)
Cutting direction Cutting direction 750mm/min
E - Z Feedraie |, o3mmitooth)
Conventional —
DFC4IJC bFtaJc Coolant mode|  Air blow

12



13

SOLUTIONS FOR COMPOSITE

MILLING TOOLS

DFCAIC s

DEC S

LF

J:
T
=
x
DCON

DFC4JCD0600 6 20 70 6 4 °
DFC4aJcD0O800 | 8 | 30 | 8 | 8 | 4 | e
DFC4JCD1000 | 10 | 30 | 9 | 10 | 4 | e
DFC4JCD1200 | 12 | 30 [ 100 | 12 | 4 | e

Please contact Mitsubishi Materials for geometries and through coolant types other than standard.

RECOMMENDED CUTTING CONDITIONS

1) Cutting conditions may differ considerably due to the kind of CFRP, the rigidity
of the machine, or the clamping and geometry of the workpiece. Please use the
left table as a standard starting point.

6 11000 950 2) When high machining accuracy is needed, or large burrs or delamination
8 | 8000 ‘ 780 occurs, we recommend reducing the feed rate.
10 ‘ 6400 ‘ 700 3) When the depth of cut is greater than 0.8DC, we recommend reducing the feed
rate.
12 | 5300 | 650

4) Please take precautions against dust.

DFC_’RT g)r:(s:sF-g'i:ck type end mill, Semi long cut length,

D ®

> S
= 4
DCON

LF

DFCJRTD0600 6 20 70 6 10 °
DFCJRTDO800 | 8 | 30 | 8 | 8 | 10 | e
DFCJRTD1000 | 10 | 30 | 9 | 10 | 12 | e
DFCJRTD1200 | 12 | 30 | 100 | 12 [ 12 | e

Please contact Mitsubishi Materials for geometries and through coolant types other than standard.

RECOMMENDED CUTTING CONDITIONS
1) Cutting conditions may differ considerably due to the kind of CFRP, the rigidity
of the machine, or the clamping and geometry of the workpiece. Please use the
left table as a standard starting point.
2) When high machining accuracy is needed, or large burrs or delamination
8 | 8000 ‘ 1000 occurs, we recommenq reducing the feed rate. .
10 ‘ 6400 ‘ 900 3) When the depth of cut is greater than 0.8DC, we recommend reducing the feed

rate.
12 | 5300 ‘ 850 4) Please take precautions against dust.

@ : Inventory maintained in Japan.



MILLING TOOLS

Recommended Tools According to Type of CFRP

Type | Surface and inside: Cloth material Surface — Cloth material Surface — Glass fiber material
Inside — Uni-direction material Inside — Uni-direction material

End mill
DFC4JC (@)
DFCJRT O
Burr

Liable to occur —

14



YOUR GLOBAL CRAFTSMAN STUDIO

RESPONSIVE, ATTRACTIVE,
PROACTIVE

Mitsubishi Materials Corporation, Advanced Materials & Tools
Company, offers a “Comprehensive Craftsman Studio” which
addresses the individual needs and requirements of our
customers’ in order to make their business successful. Here the
Machining Technology Center is the front-line base. It is fully
equipped with advanced machines, measuring instruments,
extensive cutting data, knowledge, technologies as well as
_staff members. All

[0 offer the best

\\ o A

We try answering quesfions and demands from customers around the

world by providing detailed solutions to meet our customer's expectations.

1IN

RESPONSIVE

Machining
Technology
Center

R

PROACTIVE ATTRACTIVE

We identify the potential needs of Showing and demonstrating.
customers and develop innovative tools to Attractive events and practical seminars
cultivate markets to widen future business present the new possibilities in machining
possibilities. which evoke a feeling of curiosity.

15



Central Japan Technical Center (MTEC Gifu)

Strengthening of total tooling solutions for our cutting tools

In order to provide our customers with a total tooling solution for our cutting tools Mitsubishi Materials has opened 2
technical centers within Japan. In addition to this there are also 4 other locations globally, Spain, North America, China
and Thailand. Since establishing the Machining Technology Center (East Japan Technical Center - MTEC Saitama)
in 2010, services to our valued customers are provided based on the know-how, that has been developed over the
years, this in combination with the use of the latest cutting edge machine tools, measuring equipment and CAM/
CAE software, allows us to provide the most suitable solution to meet our customers’ needs. This experience enables
effective use of the Central Japan Technical Center (MTEC Gifu) as our second technical support base in Japan.
From the Central Japan Technical Center, we will strive to continue to provide various technical solutions especially
for cutting tool customers in Central and West Japan. This particular region has a high density of automotive and
aerospace customers.

I Direction of Research & Development

Base for developing of New Products Base for providing Solutions

Responding to the common needs Responding to the needs of our customers.
developing of new and standard tools. Research on advanced machining technology

and proposals for exclusively developed tools.

- Support for setting up new machining process line.

- Direct proposal for process improvement.

- Cooperated development with customers.

- Tooling proposal in collaboration with machine tool builders.

- Proposal for machining technology.
- Proposal for process improvement.
- Independent development.

Il Machining Technology Center (Machining technology for next generation, education)

o R & D centers (at our 3 main manufacturing plants: Basic technology, Product development
Driving Force for the ( 9p 9y pment)

Il Central Research Institute (Development base, Analysis and Evaluation, CAE)

Research & Development Base

[l Open Innovation

B Human Resources Development (Globalization, Diversification)

| State of the Art Machine Tools

Recently installed several of the latest machine tools, such as a high rigidity & high power horizontal machining center,
a MQL function equipped machining center, a fully 5-axis controlled vertical machining center, an exclusive machining
center for machining of CFRP materials, a multi-tasking machine with double head turning axis, a CNC automatic
lathe with a frequency vibration cutting function.



2 MITSUBISHI MATERIALS

JAPAN

MITSUBISHI MATERIALS CORPORATION
Overseas Sales Dept., Asian Region,

Carbide & Tools Division

KFC bldg., 8F, 1-6-1, Yokoami, Sumida-ku, Tokyo
130-0015 JAPAN

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

CHINA

MITSUBISHI MATERIALS (SHANGHALI)
CORPORATION

Room 3911,UNITED PLAZA 1468, Nanjing West Road,
Shanghai, 200040 China

TEL +86-21-62890022 FAX +86-21-62791180

THAILAND
MMC Hardmetal (Thailand) Co., Ltd.

CTI Tower 24th Floor, 191/32 Ratchadapisek Road,

Klongtoey, Klongtoey, Bangkok 10110, Thailand.
TEL +66-2661-8170 FAX +66-2661-8175

INDIA

MMC HARDMETAL INDIA PVT. LTD.

PRASAD ENCLAVE, Site #118/119,

1st Floor Industrial Suburb 2nd Stage, 5th Main,
BBMP Ward #11 Yeshwanthpura Bangalore North
Taluk-560 022, INDIA

TEL +91-80-30807400

USA

MITSUBISHI MATERIALS U.S.A. CORPORATION
11250, Slater Avenue, Fountain Valley, California,
92708, USA

TEL +1-714-352-6100 FAX +1-714-668-1320

MEXICO

MMC METAL DE MEXICO, S.A. DE C.V.

Av. La Canada No.16, Parque Industrial Bernardo
Quintana, El Marques, Queretaro C.P. 76246
MEXICO

TEL +52-442-221-61-36 FAX +52-442-221-61-34

BRAZIL

MMC-METAL DO BRASIL LTDA.

Rua Cincinato Braga, 340, 13° Andar, Bela
Vista-CEP 01333-010, Sdo Paulo-SP, BRAZIL
TEL +55-11-3506-5600 FAX +55-11-3506-5688

GERMANY

MMC HARTMETALL GmbH

Comeniusstr. 2, 40670 Meerbusch GERMANY
TEL +49-2159-91890 FAX +49-2159-918966

UNITED KINGDOM

MMC HARDMETAL U.K.LTD

5, Galena Close, Amington Heights, Tamworth
Staffs, B77 4AS, U.K.

TEL +44-1827-312312 FAX +44-1827-312314

FRANCE

MMC METAL FRANCE S.A.R.L.

6, Rue Jacques Monod, 91400, Orsay, FRANCE
TEL +33-1-69-35-53-53 FAX +33-1-69-35-53-50

SPAIN -
MITSUBISHI MATERIALS ESPANA,S.A.

Calle Emperador 2, 46136, Museros, Valencia, SPAIN
TEL +34-96-144-1711 FAX +34-96-144-3786

ITALY

MMC ITALIA S.R.L

Viale delle Industrie 2, 20020 Arese (Mi), ITALY

TEL +39-02-93-77-03-1 FAX +39-02-93-58-90-93

RUSSIA

MMC HARDMETAL OOO LTD.
Electrozavodskaya, str. 24, building 3, 107023,
Moscow, RUSSIA

TEL +7-495-72558-85 FAX +7-495-98139-79

POLAND

MMC HARDMETAL POLAND Sp.z o.o0.

Al. Armii Krajowej 61, 50-541 Wroclaw, POLAND
TEL +48-71-335-16-20 FAX +48-71-335-16-21

TURKEY _
MMC Hartmetall GmbH Almanya - Izmir Merkez Subesi
Adalet Mahallesi Anadolu Caddesi No: 41-1/
15001 35580 Bayrakli/lzmir TURKY

17 TEL +90-232-5015000 FAX +90-232-5015007

MMC METAL FRANCE S.A.R.L. (France)

MMC HARTMETALL GmbH (Germany)

MMC,HARDMETALUK.LTD (United Kifigdom)
MME HARDMETAL POLAND'SP 2 0.0. (Poland)
MMC HARDMETAL 00O LTD. (Russia)

M 4 v

— MMC Hartmetall GmbH Almanya - izmir Merkez SubeS|
(Turkey)

TIANJIN TIANLING CARBIDE TOOLS CO. LTD :“v

Norway.

Sweden'F inland

4§_ﬁ7_,_. Le
elgium® czeche Slovaklar}’Ukrame’

. AL sTna.Hung
Switzerland® AU SR omdaia

o] Slo"e"“a.Bnge‘xrla

TIANJIN LINGYUN TOOL DESIGN CO. LTD.
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NGNS ot Bl MTEC TianJin (SHANGHAI) CORPORATION
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www.mitsubishicarbide.com

MITSUBISHI MATERIALS CORPORATION

MMC Hardmetal (Thailand) Co.,Ltd.

CTI Tower 24th Floor, 191/32 Ratchadapisek Road, Klongtoey, Klongtoey,
Bangkok 10110, Thailand.

TEL +66-2661-8170 FAX +66-2661-8175

Engineering Center and Amata Nakorn Branch
Aamatanakorn Industrial Estate Phase 9 700/843 Moo 5,

Tambon Nongkakha , Amphur Panthong , Chonburi 20160 Thailand
TEL +66-3821-0728 FAX +66-3821-0732

Rayong Branch

24/1 Moo 4 ESIE Plaza1, First Floor., unit G6-B and G6-C,

Hemaraj Avenue at the entrance of Eastern Seaboard Industrial Estate (Rayong),
Tambol Pluak Daeng, Amphoe Pluak Daeng, Rayong 21140 Thailand

TEL +66-3895-5658 FAX +66-3895-5659

Singapore Branch
33, Ubi Avenue 3, #05-14 Vertex, Singapore 408868
TEL +65-6634-8250 FAX +65-6634-8257

Hanoi Representative Office
1004, 10th Fl., Giang Vo Lake View Building, D10 Giang Vo, Ba Dinh Dist., Hanoi, Viet Nam
TEL +84-4-3772-8362 FAX +84-4-3772-8299

Ho Chi Minh City Representative Office
1205 on 12th floor, 2A-4A Ton Duc Thang St., Ben Nghe Ward, Dist. 1, HCMC, Vietnam
TEL +84-8-3829-7700 FAX +84-8-3824-3344

Indonesia Representative Office

MM2100 Industrial Town JI. Jawa Blok GG-6 No.2 Jatiwangi, Cikarang, Bekasi,
Indonesia. 17520

TEL +62-21-2214-3639 FAX +62-21-2214-3745
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S« MITSUBISHI MATERIALS CORPORATION

http://carbide.mmc.co.jp/

JAPAN

MITSUBISHI MATERIALS CORPORATION
Overseas Sales Dept., Asian Region,

Carbide & Tools Division

KFC bldg., 8F, 1-6-1, Yokoami, Sumida-ku, Tokyo
130-0015 JAPAN

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

CHINA
MITSUBISHI MATERIALS (SHANGHAI)
CORPORATION

Room 3911,UNITED PLAZA 1468, Nanjing West
Road, Shanghai, 200040 China

TEL +86-21-62890022 FAX +86-21-62791180

THAILAND

MMC Hardmetal (Thailand) Co., Ltd.

CTI Tower 24th Floor, 191/32 Ratchadapisek Road,
Klongtoey, Klongtoey, Bangkok 10110, Thailand.
TEL +66-2661-8170 FAX +66-2661-8175

INDIA

MMC HARDMETAL INDIA PVT. LTD.
PRASAD ENCLAVE, Site #118/119,

1st Floor Industrial Suburb 2nd Stage, 5th Main,
BBMP Ward #11 Yeshwanthpura Bangalore North
Taluk-560 022, INDIA

TEL +91-80-30807400

USA

MITSUBISHI MATERIALS U.S.A.
CORPORATION

11250, Slater Avenue, Fountain Valley, California,
92708, USA

TEL +1-714-352-6100 FAX +1-714-668-1320

MEXICO

MMC METAL DE MEXICO, S.A. DE C.V.

Av. La Canada No.16, Parque Industrial Bernardo
Quintana, El Marques, Queretaro C.P. 76246 MEXICO
TEL +52-442-221-61-36 FAX +52-442-221-61-34

BRAZIL

MMC-METAL DO BRASIL LTDA.

Rua Cincinato Braga, 340, 13° Andar, Bela Vista-CEP
01333-010, Sao Paulo-SP, BRAZIL

TEL +55-11-3506-5600 FAX +55-11-3506-5688

GERMANY

MMC HARTMETALL GmbH

Comeniusstr. 2, 40670 Meerbusch GERMANY
TEL +49-2159-91890 FAX +49-2159-918966

UNITED KINGDOM

MMC HARDMETAL U.K.LTD

5, Galena Close, Amington Heights, Tamworth Staffs,
B77 4AS, UK.

TEL +44-1827-312312 FAX +44-1827-312314

FRANCE

MMC METAL FRANCE S.A.R.L.

6, Rue Jacques Monod, 91400, Orsay, FRANCE
TEL +33-1-69-35-53-53 FAX +33-1-69-35-53-50

SPAIN -
MITSUBISHI MATERIALS ESPANA,S.A.
Calle Emperador 2, 46136, Museros, Valencia, SPAIN
TEL +34-96-144-1711 FAX +34-96-144-3786

ITALY

MMC ITALIA S.R.L

Viale delle Industrie 2, 20020 Arese (Mi), ITALY

TEL +39-02-93-77-03-1 FAX +39-02-93-58-90-93

RUSSIA

MMC HARDMETAL 00O LTD.
Electrozavodskaya, str. 24, building 3, 107023,
Moscow, RUSSIA

TEL +7-495-72558-85 FAX +7-495-98139-79

POLAND

MMC HARDMETAL POLAND Sp.z o.0.

Al. Armii Krajowej 61, 50-541 Wroclaw, POLAND
TEL +48-71-335-16-20 FAX +48-71-335-16-21

TURKEY

MMC Hartmetall GmbH Almanya - izmir
Merkez Subesi

Adalet Mahallesi Anadolu Caddesi No: 41-1/ 15001
35580 Bayrakli/izmir TURKY

TEL +90-232-5015000 FAX +90-232-5015007
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