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We put “integrity” into our products.

B REZDLLBDEZTDNIFTVDDIE [H] OIFEZIAD D &,

ZNIE, SHOH/BOBERICHZE > TS [HEFEADE] DEINEDBHUET,

RO - —XEHICHBIFEL L X TH,
SHDH. BEKIC [HR] ZADCREGRORHEZICBEBHIRVCULET,

When we make our products,
we always remind ourselves to put our heart and soul into them.
That is the origin of our company name.

Our philosophy is “Integrity is the foundation of reliability”.

Products improve as the times change.

We promise to keep supplying products with integrity.
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Origin of our company name

ALLOY &%)

LBHARYICLTWS BR] & [Hil.

TNSZREKT BEXE=ZMHHHOETIEDBN.

SHDHLRBREBRO>TVET,

We value our philosophy and materials.

Our company name is a coined word which represents these two words.

Outline
ST E I Profile

fan % XYIbOAIESRSHT Company Name  Makotoloy Industrial Co., Ltd.

PiN #t  T577-0052 RABRMFH=L2T HA4E38S Head Office 2-4-38, Shigita, Higashiosaka-shi,
TEL.06-6782-1151 Osaka, 577-0052, Japan
http://www.makotoloy.co.jp/ TEL 06.6782.1151

DuER0  BEA25E2H220 http://www.makotoloy.co.jp/

AERER SH Founded February 22, 1950

& & = @A 1000058 President Kazuma Takada

MR R YA ORFRRA Copita] [0 mion yen
KB EHRA AT Associated Company ~ Micro Giken Co., Ltd.

2% 50 BEOSRUBETSERSNT faeep eimitsu Lo, Ltd

dEEB N 1754 Line of Business Man.ufacture and sale of cemented

carbide and cemented carbide tools

B 5] &R 17 WZRRERT OIS _— .

KBRS T « SRR BHEXISE JIPIOYS
BRBT KEEFEE Main Bank Resona Bank, Fuseguchi branch
HCPFERTT EAHTS)E Osaka City Shinkin Bank, Takaida branch

The Hyakugo Bank, Ltd. Headquarter Sales Department
Kiyo Bank, Ltd., Uehonmachi branch
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Network & History

HLDE(EICHDE.
HEESEDE(LZU—FLTWL,

Lead the advances in cemented carbide alloys to keep up with changes.

BESEORARICHSIFIZRIIZLEK. ¥I-OAFEICHRDERZT

<EEMFH. BEUcmEEE R Z

BUWTEFUIc. HRZBA T, BBERELBICHATELERDERL, 5. Hift. TUCANZEE, HBRED

DRI ZRYICURBHS, RcBREINDSBHULVERZBHERTNEET,

Since our foundation, at the dawn of cemented carbide alloys, we
have been building a manufacturing system to stay a step ahead of
the cutting edge in each period. And this has required a thorough
quality control system. The history of our development together with
our customers over the life of our company includes the constant
modernization of our facilities, technologies, and personal resources
while cherishing the relationship with our customers. This is how we

intend to build a new history of cemented carbide alloys and tools.

&t KIS SR

Head office, Osaka Factory. Sales office

T577-0052 RARRMHH=EL2TH
48385

2-4-38, Shigita, Higashiosaka-shi,
Osaka, 577-0052, Japan

TEL 06-6782-1151 (4t Head office)
TEL 06-6782-1152

FAX 06-6782-1156

(KRBRT15- =577 Osaka Factory. Sales office)

RIS

Tsu Factory

T514-0084 =& R =/ HABISEIH
84682

846-2, Icchoda, Katadacho, Tsu-shi,
Mie, 514-0084, Japan

TEL 059-237-4131

FAX 059-237-4137

Y47 OFAHFNEH

Micro Giken Co., Ltd.

MAKOTOLOY/O 3

KEEHRNST

Yamato Seimitsu Co., Ltd.

BIRE R

Kanto Sales office

T341-0038 HER=MhhR2TE
181 IN—T R TP =chi 15
2-1-1, Chuo, Misato-shi, Saitama,
341-0038, Japan

TEL 048-949-0551

FAX 048-949-0552

E8 [ tHAR PR

Shizuoka branch office
T411-0044 BHS=5MHEE
1TB48365

1-4-36 Tokura, Mishima City, Shizuoka,

411-0044,Japan

8EEE¥FE

Nagoya Sales office

T446-0059 BEHS L4

SHREAR T E318#2 NCDE)L

1-31-2, Mikawaanjohommachi,
Anjo-shi, Aichi, 446-0059, Japan
TEL 0566-71-3531

FAX 0566-71-3532
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[History

February 1950

December 1951

December 1954

July 1955
December 1957

August 1963
May 1964

October 1965

February 1966

January 1969

October 1969

April 1970

January 1971

August 1974

March 1975

October 1986

October 1987

August 1990
March 1991
October 1991
March 1994
March 2000
October 2001

January 2003

February 2005

July 2006

June 2010
July 2013

October 2017

May 2020

March 2023

Started business at 22, 5 Chome, Takaida Nishi, Fuse-shi,
(Now Higashiosaka -shi). Started to manufacture and sell
cemented carbide alloys and tools.

Approved as a factory allowed to use the JIS certified marking.

Moved to the current location (4-38, 2 Chome, Shigita,
Higashiosaka-shi)

Constructed an alloy manufacturing plant at the headquarters site.

Due to moving our plant, we returned our JIS approval. We
then obtained JIS approval again for the new plant.

Constructed a tool manufacturing plant at the headquarters site.

The details of the JIS marking approval were changed and
our approval was revised and reissued.

Opened a Tokyo sales office in order to expand sales channels
in the Kanto area.

Approved to use the JIS certified marking on cemented
carbide tips for mining tools.

Established Micro Giken Co., Ltd. to manufacture cemented
carbide marking dies.

Established Yamato Seimitsu Co., Ltd. to manufacture
cemented carbide rifle bore drills, and cemented carbide drills.

Opened a machine department and started manufacture and
sale of marking die machines and electric discharge machines.

Merged with Asahi Giken Kogyo Co., Ltd. which became
our Habikino plant.

Separated the Habikino plant and established Makoto
Seiko Co., Ltd. as a proprietary manufacturer of cemented
carbide metal molds.

Recognized by the Osaka Prefectural government as an
excellent plant promoting quality management.

Awarded the Minister of Labor prize for our employment
policy toward older workers.

Merged Micro Giken Co., Ltd. and Makoto Seiko Co., Ltd.
to form the new Micro Giken Co., Ltd.

Constructed the Tsu alloy plant in Tsu-shi, Mie.

Moved our Tokyo sales office to the location (Taito Ward, Tokyo).
Accepted at the All Japan work field improvement contest.
Joined Kosaka plant with our headquarters.

Opened a Nagoya local office in Chikusa Ward, Nagoya-shi.

Changed the Nagoya local office to the Nagoya sales office,
and moved to Anjyo-shi, Aichi.

Obtained 1ISO9001: 2000 approval for our Osaka plant, Osaka
sales office, Nagoya sales office, and Tokyo sales office.
(Register number: JQA-QM9340)

Constructed a second building at the Tsu plant. Expanded the
alloy department and started manufacturing cutting tools.

Constructed a 3rd building at the Tsu plant. Expanded the
alloy department again.

Opened our North Kanto local office in Utsunomiya-shi, Tochigi.

Merged Tokyo sales office and North Kanto local office to
form Kanto sales office in Misato-shi, Saitama.

Opened Hiroshima sales office in Fukuyama-shi, Hiroshima.

Obtained 1SO9001: 2015 approval for our Osaka plant.
(Register number: JOA-QM9340)

Opened Shizuoka branch office in Mishima-shi, Shizuoka.

MAKOTOLOY/ O 4
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Cemented Carbide Manufacturing Division

BESEREHFITIE. BAHRZERBHSEERMZERELTVT T, ROSNZHFMZERARICS ITHED
&5, HEHOEMTREREMKZES I BED. FAOODTHIBEMEADRESBWVHIC, TIEADERZHE
MICITOBE REBNBESBERNBEITTEDLSEHTVET,

‘ %*;ﬁﬁ Powder metallurgy

BEGEE. IVTRTVA—NAREDNILSDOMEKZE FURRE UTHIERERS T2 MR ET"EWVWITTET
EOND, FAVEVRICRSBVEEZR SIc2BTI, FYvFUPUEYITDEFEREN SBEEPHZE
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Our cemented carbide manufacturing department manufacturers alloy materials while researching PSR DT LB (CBNTET. SEURERICERINTOET,
better day after day. In order to make the most of the cemented carbide features required by our
. . . . . Cemented carbide alloys are made using the powder metallurgy method which press forming,
customers, we mix powdered raw material using our unique technologies. In order to prevent
contamination of even the smallest amount, we clean the inside of our plants thoroughly, and make and sintering powders of tungsten carbide and cobalt. This results in a hardness second only to
. . . diamonds. Cemented carbide alloys are used in various applications from kitchenware to electric
every possible effort to deliver the best quality products to our customers.
appliances and automobiles, as well as in the aviation and space industries.
%EI*E RLBOTEREMEBRELUVRFEEE. EREENDIEDUNEHEITRE, INTIF, BERDEFEICIHABIHIC,
e ! Our technologies, which we have nurtured over the decades, our thorough sanitation control, and our dedication to domestic
100000000 manufacturing are the keys to our high quality. All of these efforts are made to win and keep the trust of our customers.
= = h . }
=i\ i ™
T LINL—Y3Yy CAD/CAM FHZ K5its o B {RaE
Development Powder Preparation Forming Sintering Quality assurance
1] 3 = ~ " P . .
EBRH@SAVFT YT Line up of Main Products UL, 7~14R—IBETELIEEL,
m [ , & FERE (=2xw) & AR - AERIERRST
EE8H l Standard delivary date Production limit
Forging die o
— carwes :
- ENRENENEnRnG ST
— = - '
= ¢ == Farch i A BESaEEY SERAILT $hEx 40
e r—T— —{ wuIem | - 9EMA35UT 410
L i .
EEE‘?%:Z Cutting tool U (RUTR) 35EBIASLT 365
Cemented carbide e I N
manufacturing —{ pHwIes | S T ) . 45%#BZ 60T 320
% ﬂ:? Cutting tool 60%ZBZ75LF 300
Cuboid angular shape l IB=E 8 A l RER BT o 75%#Z 180T 150
Progressive die Standard item g 180%#82 200LL T (PyiZ655#) 80
—{RUv5—71TH] - . 18071 20014 F (AyE2655LE) 95
iR Slitter knife ' 200%Z#% 250U 10
Thin sheet —[ X9V —H ] HAMTE B OMBEBYET, M EICEVRRNEDUET.
Metal saw
MAKOTOLOY/0O5 MAKOTOLOY/O 6
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Characteristic Values of MAKOTOLOY Cemented Carbides

1R 1 AEPINRICI U e B 18:E:

BESERMS ATy T,

IRZTJ8EICT B.

Our line up of cemented carbide materials allows you to select the optimum material
for your various applications and conditions.

T cen  km B 0 e s alere O C T -
. ar':‘et:(l)all Classification for use ch’::?eer:t spr:\f;:'c ruputure Cc;r;r:z;ests;ve I\:Ia;eg:)all toughness Young's Po:;:;:;n s expansion co1r-1|::|eurctmi?/li . Application
Y! 9 Y HRA Hv strength 9 Y (K1C) modulus coefficient Y
| egmn R GPa  GPa  cPe - e xoo - [
FKO5 KO1,NO1,VM-10 4~6 15.1 93.2 18.9 2.4 6.1 FKO5 9 640 0.21 4.5 92 MR, S 2
FH10 K10,N10,VM-20 6~8 14.8 924 | 174 2.9 5.8 FH10 11 620 0.21 5.8 71 SEES. D)
= FJ10 K20,N20,VM-30 9~11 14.4 914 | 15.8 3.7 5.6 FJ10 14 580 0.22 5.7 70 BEFOE
Series (FM10) K10,VM-20 4~6 15.0 92.1 17.0 2.8 6.1 (FM10) 1M 640 0.21 4.4 80 Cutting tools, Drawing dies
FM30 K20,VM-30 6~8 14.8 915 | 159 3.2 5.9 FM30 11 620 0.21 4.5 78 Pins, Nozzles
FD20 K20,N20,VvM-30 (E1) 5~7 14.6 914 | 158 2.6 5.9 FD20 13 620 0.21 56 75 Light Jowe elies
(zZ05) VF-10 (Z01) 7~9 14.5 935 19.5 3.2 6.0 (zZ05) 10 600 0.21 5.8 43 UHITE, 28, BafEOSh
(z210) VF-20 (210) 11~14 14.2 924 | 17.2 3.4 5.7 (z210) 12 570 0.22 6.4 42 Cutting tools, Pins
ZF10 VF-30 (220) 12~15 14.0 914 | 15.8 35 6.2 ZF10 13 550 0.23 6.6 42 Light load dies
GP30 VM-30 6~8 14.8 91.0 | 15.0 3.0 5.4 GP30 13 620 0.21 4.8 84 1S FA R ST
(GP40) VM-40 9~11 145 900 | 145 3.2 5.1 (GP40) 17 590 0.22 5.0 77 SR BEROSR
G P GP50 VM-40 (E3) 11~14 14.3 89.1 13.2 33 4.7 GP50 21 570 0.23 5.3 71 AUy I —FA7T
Series GP60 VM-50 14~17 14.1 88.1 12.2 3.2 43 GP60 21 530 0.23 5.7 71 Throttle dies, Guides, Punches
GP70 VM-60 19~22 135 86.0 99 32 3.8 GP70 (32) 490 0.24 6.1 67 Pins, Light load dies, Slitter knives
(GK10) VM-20 4~6 15.0 92.1 17.0 2.8 6.1 (GK10) 12 640 0.21 4.4 80 G HA R ST
GK30 VM-30 6~8 14.8 91.5 15.9 3.2 5.9 GK30 13 620 0.21 4.5 78 SIS EEEROSH
(€1, 4 (GK40) VM-40 9~11 145 90.8 15.0 3.4 6.0 (GK40) 15 590 0.22 4.6 75 GRS = Tt i)
Series GK50 VM-40 11~14 14.2 90.3 14.6 3.7 5.1 GK50 17 570 0.22 48 73 Throttle dies, Guides, Punches
GK60 VM-40 14~17 13.9 89.1 13.2 3.8 47 GK60 22 530 0.23 5.2 70 Pins, Light load dies
GK70 VM-50 19~22 134 874 | 113 37 40 GK70 (32) 490 0.23 58 66 | (The use under warm forging is applicable.)
GM50 VU-60 12~15 14.3 864 | 10.2 2.9 3.7 GM50 32 550 0.22 5.3 63 &)\
GMé60 VU-60 14~17 14.0 85.4 9.4 2.8 3.3 GMé60 43 530 0.22 55 63 P Small impact
GM GM70 VU-70 19~22 135 83.8 8.3 2.7 2.8 GM70 (48) 480 0.23 6.0 54 - ,
Series GM80 VU-70 21~24 13.3 83.2 7.8 2.7 24 GM80 (50) 470 0.24 6.2 5o | General dies o
GM90 VU-70 24~27 13.1 82.2 7.3 2.4 2.2 GM90 (60) 450 0.26 6.6 50 Big impact
GL30 VC-40 (E2) 6~8 14.7 89.0 | 13. 2.6 4.9 GL30 21 610 0.21 4.1 66 &5\
(GL40) VC-50 (E4) 8~10 145 88.0 | 122 2.8 45 (GL40) 25 580 0.21 4.3 64 Small impact
GL50 VC-50 12~15 14.1 870 | 11.0 3.0 4.2 GL50 33 550 0.22 4.6 62 SRS
GL60 VC-60 14~17 13.8 864 | 10.2 3.2 3.5 GL60 40 530 0.23 4.7 59 CERE = T5E)
GL GL65 VC-60 16~19 13.5 85.6 9.5 3.1 3.2 GL65 44 500 0.23 4.8 58 General dies
Series GL70 VC-70 19~22 13.3 84.8 8.8 3.1 3.0 GL70 (48) 480 0.24 5.0 57 (The use under warm
GL80 VC-70 21~24 13.2 84.2 8.5 30 28 GL80 (51) 470 0.24 5.2 55 forging is applicable.)
GL85 VC-70 22~25 13.1 83.6 8.0 3.0 2.5 GL85 (57) 460 0.24 5.3 54 .
GL90 VC-70 24~27 13.0 83.0 7.7 2.7 2.3 GL90 (60) 450 0.24 5.5 53 Big impact
GY40 VC-40 (E3) 10~12 14.3 89.5 14.0 3.2 4.7 GY40 20 570 0.22 4.5 69
(GY50) VC-50 12~14 14.1 88.7 12.8 3.2 45 (GY50) 24 550 0.22 4.7 65 JSUF . REICY SR
GY60 VC-50 14~17 13.9 87.9 | 122 3.3 4.4 GY60 32 530 0.23 5.0 62 CERE=Tbm)
GY70 VC-50 17~19 13.6 87.1 11.3 3.3 4.2 GY70 34 500 0.23 5.2 58 Punch, Pins, Dies
GY80 VC-60 20~22 13.3 86.3 10.1 3.2 3.9 GY80 40 480 0.24 5.4 55 (The use under warm forging is applicable.)
GY90 VC-70 22~25 13.0 84.8 8.8 3.2 3.6 GY90 (50) 470 0.24 55 54
GX GX30 VM-30 7~9 14.8 91.3 15.6 2.8 5.4 GX30 13 620 0.21 - - BEDHEERESNBATELE
Series GX50 VM-40 12~15 14.2 89.7 14.0 33 4.7 GX50 17 570 0.23 - - Jigs and tools that only require hardness
TRIESIE : F,Zseriesl&IFE. GP,GK,GM,GL,GYseriesldTASO059M (1) &ALz,
() AMEER. BREOMELMBAND D BBEN B & T, HEXEICHER TS, The materials in brackets are subject to need longer time than others. BlIF2THRERETTY, All numbers above are typical values.

% JIS B4053-2013. JIS B4054-2020, TAS6203-2021. TAS7001-2022&K"%)
MAKOTOLOY/O7

Please confirm the lead time when you make a order.

Fle, FPEELEEITDENBIET,

It is likely to change without aprevious notice.
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Series of Cemented Carbide Materials / Microstructure of Each Series of Cemented Carbide Products

MRS EME

—RRTHEFE A2

% | S GP e
Materials made from micro-grain . Materials for general-purpose
cemented carbide Sl wear-resistant tools
BEEOBEGEIIBVHILZRES. BEMRBE. MF vy I ZERQH X Bk BEE. LR SERBEZRATSY. SEOMERLEPHEMBEEUT,
BEMERI ERVEIFHDOINET Y RIVBEICELTVET, BRLRBRAACERINTLSMERIITT,
Micro-grain cemented carbide with a higher toughness than other cemented carbide that With its extreme hardness, elasticity, and compression strength, this material is
have the same hardness. They offer both high compression strength and high resistance widely used for various wear-resistant tools and machine parts.
to chipping. Ideal for small diameter end mills that are used in low speed cutting. n
GK M i
. Materials for general-purpose
SLUEES wear-resistant tools
e GPYU—ZROWEE LI BEEN OBWIEDHAICY T NS ¥, SSLEHED
FEARRICERTEDXRSICHELUMERIITT,
FH10 ZZ10 This material is even harder and tougher than the GP series, and we are modifying
FM10 GK10 it for use in still more applications.
FM30 GK30
2l o B Xt THEEFE - MEZRAME
y By il 4T3/m I =
FDZO FJ1O o b . . .
GX30 o L #f GY Materials for wear & impact-resistant tools
E R N GP30 GK40 Pt S used in cold and warm forging
RN St | GKS0_| i 1 MR CRER RSSO UTHE, T, WRERIL. TSR EOR L
Kabipnc "5 GP40 Foahd G0 OURISFE TORERFZMRKUMIET Y, IIERADEERMNISEVICEDET
e 3 ] GX50 GY40 T é DREEICHEIGTEF T, Fe. LT EPEI AT EICHEMNTEERMERTITT,
3 le-aiql Materials having both abrasion resistance and impact resistance. In addition, it
GP50 GK60 “ is a material that adds heat resistance, improves welding resistance and reduces
GL30 strength reduction to the mid temperature range. It can be used as the materials
GY50 for metal molds for forging and for making locating pins. This material series also
can be used for mining and engineering tools.
g GP60
E w*-l-é GL40
IS EMiE GY60
Materials made from fine-grain GK70 T
cemented carbide
| GL50 |
WIS RLERRRARENGHY RS WU AHERII T, T T
MEFELE. i, SUTEPHMRAETIELLCBLLAATINTVLET, GY80
Materials that are wear resistant and tough. Used for machines that cut cast iron and non-ferrous metals. GP70
Th idel df i Is, hi s, and tools f ban devel .
ey are widely used Tor wear resistant tools, machine parts, mining tools, and tools tor urban development GL65
GM60
GL70 GY90
’ -
€]\ | MEZERMIE GL8O
. . . GL85
[PYi-Y] Materials for impact-resistant tools GM70
MEEEEERUART. 75y 7 ERPIIBICE<. REBCASBEAN DD 3AMBETARC GHIEC —
BUHMERIITI, GMO0
This material series has great shock resistance. It offers high resistance to cracking and resists damage
if cracks do occur. It is suitable for cold forging tools that are under high pressure while molding.
DA = | 4 'E
A HEEAE
Materials for impact-resistant tools
used in cold and warm forging
GMYU—X(C#EZ ML, EOICMEEEDE EEGRERTORERF 2 Ule, AREXIN
DM EERAMERIITT,
[/ This material series is shock resistant and suitable for both hot and cold forging. It adds thermal resistance
y to the GM series, and improves welding resistance while reducing loss of strength at medium temperatures.
& iR IR =
MAKOTOLOY/ @39
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Introduction of the GY series

SR LT BEE-_—XICT AR EEEMTE

High-performance materials that meet diverse customer needs

BESE, NUF, REEYOFEMRRECFFZESE, BLLI—Y—KRICGYVU-XHEELTVET,

The GY series has been well received for improving the lifespan of forging dies, punches, and die pins, and is used by a wide range of users.

»GYIU-XDYFE

Features of GY series

HPRIFWCEANFWCHIBRBES

Exquisite combination of medium particle WC
and coarse particle WC

BUVMEFEY (BE) L RE Fi ) ZHE U5
B ERERMIFITE2DONRRTT .
Its feature is that it can suppress crack growth while

maintaining high wear resistance (hardness) and bending
strength (transverse rupture strength).

faatl (Co) 85 7Z5&(k

Strengthen the bonded phase (Co) part

Mz - MRS E ELTVETD,
X, EBMA THHEEH (Co) DEHZHIHTDET
MEEEICEBNTE T,

Improved heat resistance and corrosion resistance.
In addition, by controlling the thickness of the metal
component binder phase (Co), it has excellent adhesion
resistance.

E ¥ JbO4 4B O EE R

Makotoloy's unique material structure

?-ﬁ‘ .'.._ {'"*F-'\i‘:ﬁﬁ - » --a_ﬁ' :,!

e,

GYQOB#H

» GYYU—XD45HEHE

Characteristic values of GY series

@ BB Hardness

94

-o-GK -o-GY -e-GL

92— GK30

90 —GY40

88

86

84

82

80
(HRA)

thi FWCEHBFWCHSEBGY VU — X[,
GLYU—X[CLERTEEDCoEBTHH>THEEN
B<o BRUICKWMHEELEB>TVET,

The GY series, which consists of medium-grained WC and
coarse-grained WC, has higher hardness than the GL series

even with the same amount of Co. It is a material that does
not easily deform.

Examples of expected products

- RE#EHEREE! Cold forging mold
BN ARIEH BICBaR. RELRLEHOKE

Especially for high loads and unstable life span improvement.

s FVHIK. ERZ9 AR Gear shape, Special-shape drawing die

MAKOTOLOY/ 11
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Line up of Cemented Carbide Materials

BESEOUREICFrLYIU, iflCEMREEENMUI L.
Zofth, CBEE2OFRRNTETVNEUSBR[BICTHEHR TSV YOO TREBF LV IURKITET,

We have taken on the challenge of finding new possibilities for cemented carbide alloys, and have added new material products. If you
have any other requests for shapes, please feel free to contact us. Makotoloy Industries will continue to take on new challenges.

{RiCEBEEZRH

Eccentric carbide material

(BB : mm)
NIE =R minE

Processing length full length Eccentricity Distance

¢ 120 E (over) | 115LLF (under) | 225LLF (under) | 12LLF (under)

XK, MEBICKUMNRTERVBDHIFTIDTITERLZE L,
Please contact us as we may not be able to accommodate your request depending on
the shape and material.

U VAY) I

Extremely small hole processing

R/IVNEP0.2X2500NU LZRIR | BF v FICHIFZBNRDTBENHIFE LS BREBICTEB T,
Minimum Hole Diameter ¢0.2 x over 2500 holes realized! If you have any requests for extremely small holes in square inserts, please
feel free to contact us.

RRIFTZIR & .
Hole Diameter (mm) depth (mm) Workpiece shape @ 0,)) 6\
2.8LLF (under) y\\\&& 0"\@
AN QI
0.3 4.05F (under) | (B UR) A &3
quare (plate) shape o
0.4 6.5LF (under)

XAFEFRICIEWIRLCTH I F B A NRICKVRINAENEDNEITDTTHHTS L.

Round shapes are not supported. The minimum thickness varies depending on the hole diameter, so please contact us for details.
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Line up of Cemented Carbide Materials

BESEONIREERO CERICIHA S, ¥ hOA TR, BERMOBRLBREINIICHGLTVET ., BB
OENT. MEMNIOEEZERL. JXA R D VICEMULE T BREICTEB TSV HPTOMEEBHEIFMIT
BUFET,

In order to shorten your processing time, we deal with various shapes. We help you save costs by reducing process of rough machining
and electrical discharge machining. Please contact us for the details. You can make inquiries through our web site.

s FRitetEzRM

Cemented carbide materials for forging

& U SRR IS EVEBIER DR ZBiE L To

We strive to provide cemented carbide materials which are close to finished shapes.

@ YIMWEE Makoto W-GOKIN

P I BRIBLE LT,
EE§’J\¢6\4§‘E“ 1 (R5E BEHFX)
’ ’ FIFTHRLSZE W,

Air holes
Minimum ¢0.4

5
SE

— 100mmELF

=

AR AE/542<0.7mm

MEDHEBEHLE R EDTHESE.
REUDOERMETBEMLEDELIEE,

For consultation on material combinations,
please contact the nearest sales office.

R UTEiEiERM

Threaded cemented carbide materials

HBERMICT v TZEENILTVET,

We directly make tapped holes on cemented carbide materials.

*RUAARIFIIS (ISO) BT T,

Screws do not conform to JIS(or ISO)standard.

BWRUERES IHME REICKVEFH LI ITDOT. THER TS,
The effective depth of threaded part varies depending on the type of
material, shape, etc.Please contact us for the details.

B ERS
Eﬁectiveéepthofﬂhrea;adpart 9| 12118.5| 24/ 24| 25| 30| 35 35
e 0.5 0.7/ 0.8/ 1.01.25 1.51.75 2.0 2.0

MAKQOTOLOY/ 13
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Cemented carbide materials for WEDM (Wire electric discharge machine) for forging
RIS = RIED4 Y —hv MREINTRADEER
Cemented carbide materials for standard WEDM.

@ B Materials
GK60(VM-40482)

@ TEEER Table of storing dimensions

| 2EIS= >
. - With double grinding 3
/ Eq:‘ﬁ% + 0.2; + 0. 1 4
- :
3 6
~T5 3
1&0)*3.%\ T/ﬁ%ﬁ )*3-0 1 50 150 8
Orders for other materials and 10
dimensions are also acceptable. 12
1 15
/ 20
’ 25
60
100 100 63

‘ HBEERM

Thin sheet cemented carbide materials

& L, BHNIIEEZMIL T BEEERM

Cemented carbide materials that are compatible with both thinness and reliable strength.
& ESRHFRER(RELNUTE)
Table of manufacturing limits in thickness (after sintering dimensions)
FLAR Round sheet (847 mm)
AR ES ®50 | $100| 150 | ¢ 200

Outside diameter | Rili | i | K@ | i

BN 05 05| 05 08 1.0

Minimum thickness

FEEL 101 +0.15 £0.15 +0.2 | +0.2

Tolerance =
BAAYY (W)
Bend (Warp) 0.1 0.15/ 0.2 0.2 0.2
- x AR Angular sheet (6 mm)

50 | 100 | 150 | 200 | 300
Kid | Kilh | K | K | Kily

RIS 1030040 050 0.60 0.70

Minimum thickness

;;?ﬁ SFEE L 503003 005 005 0.05

Tolerance £

O ()
Bond (Wap) || 0-050.10 0.5/ 0.15 | 0.20

ZUW9—747\ Xglby—mﬁﬁilznnﬁﬁgf'ﬁbf?o E%’J\E_L\.— 0.40 | 0.50 | 0.60 | 0.80

Minimum thickness |

Finished products of slitter knife and metal saw are

also manufactured. ;Eo»% FEE — 1 0.03/0.05 0.05|0.05

Tolerance £

Ban'y (4)
Bond Wag) || — | 010 0.150.15 0.20
R/\E
Minimium tqhzi;mess - — 10.60
* LRFGHESCLVEHLEIOT. SHLADETEL, ;ES;EQ HEE: | _ | _ [g05

Tolerance £
— — 015 — —

The figures on the above table vary depending on the type of gnty (W)
material, etc. Please contact us for the details. Bend (Warp)
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Cemented Carbide Machine Tool Division

NAEOEVWRETEERDIEN. AR TCEBMARDES ZRE(EUHEM TR EIRBERELTVET,
TREZERTEHET—TEBELTVSSH, BB —5—ICHIMLORBL, BLIEETHL TSI &N TIEE
TY,

As well as our standard products for general use, we manufacture products to order with an
optimized mixture of metal powder materials for each application. Since we control all of our
manufacturing processes in our domestic plant, we can handle complicated orders with higher

precision and without any loss of time.

‘ EEIE Cemented carbide machine tools
BETE BHERRESRKRE. BVMEREENTERENERIND BB C/ERAINE I, ¥ IOA TlE.
— RN T =ATENOMEREZEICDIIDIHHAMICEDE T, HLBEBOILICHLUCBIE L EZEIE —

LTW&E T,

Our cemented carbide tools are used in processing fields that require high wear resistance and

high processing accuracy, such as the manufacture of automobile parts.Makotoloy manufacturers

<
M
)
=
=
o
4
[]
C8
o
<.
&,
]
5

cemented carbide tools that can process various metals from general industrial metals to new

2 R e

materials used in the aviation industry.

RIETHE

Manufacturing process

b tDA

Development Cutting

Cylindrical grinding

FERBS AT YT Line up of Main Products

REEEm

BEFEF—FHR. FLBBECHINTIHEDNY I 7 v EH T KRANDEBERDELEEET,
Quality is our first principle. We know we can create reliability and security in the future with a thorough backup system that
conforms to various demands from our customers.

Standard item in stock

* TRRDHFREST,
HEFRARA. FE
&m (EPIIFET)
HRFIURETT, &
S(CSEMAIRN 5

RUL* )
)
IVRIL* | gmirmemroR
)
)
)

Drills
U—2*

T B X6

Cemented carbide
machine tool

Reamers

End mills EHTO>TVFET,

AyY—*

Cutter

Custom made items

mETE

Wear resistant tools

NN

HEEEZIED

Marking punches

MAKOTOLOY/ 15

O774JVIlT > bS] > Z Oftal T > RE
Profile machining Sharpening Other machining Inspection
FUKR N7~22R—IBZTELIEE,
[ IO % =B BUSERET,
JnyhYVyEU—% ] You can choose with or without a coat.

Full-cut solid reamers

—{ vavkIVRIL }—— 29VF—RIAF/OVTIA T

V-cut end mills Standard type / Long type

— VRKyRRUL  }—— RI9VI—RILF/OVTIAT

V-spot drills Standard type / Long type

——{ #BEFaswe )

Marking punches

MAKOTOLOY/ 16
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Line up of Cemented

ZRUIV-U—-7T

Z drills/reamers

tIEITE

Cutting tools

y—v

Reamers

tIEITR

Cutting tools

YL AMRYI

Twist drills

YIRITE

Cutting tools

MAKOTOLOY / 17

: S
. . Custom made item
Carbide Machine Tools

MZRUJL - U—-<T

MZ drills/reamers

tIEITE

Cutting tools

OHU—-¥

Qil hole reamers

;

tIEITE

Cutting tools

IVEEW

End mills

tIRITE

Cutting tools

TAOY bHyvI— REUIL
T slot cutter R-Drill _

CFRP
EARUIL

<
o
o
=2
S
o
3
G3
o
<.
&,
]
S

2 R e

il

METR EatEZIEll

Wear resistant tools Marking punches

ZOfttTE Z0fTE

Other tools Other tools

FlEEBICEE-ZHRILTIBETENDFEE,
RIAMOAF, “BMDSIEBAX—HA—"EN S5 TZTEBRREIKI EY—ER(TE .
BRLIBAIR - RO CBRZE(CEDHN <K HINTEDZFEERFFIZHNTNET,

Demands for cemented carbide tools change and expand with each era.
Makotoloy tries to manufacture excellent products since we are the manufacturer making tools
from raw materials. We constructed our order receiving and manufacturing system to handle

various shapes, applications, and detailed requirements.

MAKOTOLOY/ 18
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V-cut Carbide End Mills

REEEmR

Standard item in stock

NC{EBFH
11— —=——XDOZHLIC
BAMEIVRII

iR

» I

- - —
CIcAD n i ERUMT
{ Chamfering

4

JREAIFHIT Vgl
Drilling V-grooving

77

¥

<
M
)
=
=
o
4
[]
C8
o
<.
&,
]
5

2 R e

 NARDOVAYRIVRIITEYIEIYS MHEERY . AEE. V CUT END-MILL o ‘ % ‘ y
5’H§EHRU\1E|JE‘7JI]I\V;§‘ﬂﬂﬁljt%ﬁﬁﬁhﬁﬁﬁﬁt“i‘ It enables all of centering, chamfering, end milling, ‘ O ‘ o ‘ o ‘ o ‘ o
MC.NCHIIICRETY . S .

V-grooving and drilling in one V cut end-mill. It shows 120° ‘ o ‘ o ‘ o ‘ o ‘ o

o JERSCimHV I I (T
FERITINEN,

ELNOTVENTEORESCFEY D high performance in use at machining center and

numerical control machine. The point of V-cut end-

b ° > R= 3 S WSz ~ —_— s~ ) —_ .
: EEE@:EB’O DBELYEIVEERELCHIEIDT mill is nearly V edge. As being produced in super-fine )) Eﬁwﬁu*‘¢ /~3A—=F 427 YU—2R (MVS-MVL)
PNKZRS T PUBOHEERIFCHIET, g red carbide. Tt laste ton € |
gralne cemente carpiae, | asts ten times onger - . \*Uéf(mm/rev) Zo) seeed Gt
cBERMCEBHROBESSEFERALTBIETNT : , ML #HI B (HB) | TRURE ve(mimin) = e
N 2T YRS LR TH OB DB DA 3523, Ble th.an hlgh. speed. steel end mill. .Moreover, V cut end- ‘;\ Work piece | Hardness (HB) |Cutting Speed (m/min)
VAVRI VRSV O—F4 VPV U— X TEER I E Y mill coating series last longer, it enables to shorten ’ EERY-EE & # 100~300 = 30~60 | 0.01~0.02 0.02~0.06 0.04~0.08 0.06~0.10
ﬁﬁ%th"’)ﬂﬂlﬂ%ﬁ@ﬁ’fﬁ%t#igo Cuttlng tlme and hlgh Speed CUttlng 7”‘/53% 50~120 40"’80 001~002 002~007 004'\’010 006'\‘015
. B % # 200~400 20~60 | 0.01~0.02 0.02~0.04 0.03~0.06 0.05~0.08
» iER & £ @ 350LF | 10~40 |0.005~0.01 0.01~0.02 0.02~0.05 0.04~0.06
19y9‘_P947° 4)03,\/09%73")353- Dy7‘947° /\Eﬂj‘ 1'_1/9=E~ % ﬁ* 100~300 30~6O 002~008 008~010 008~018 015~030
ZIW=&E& 50~120 40~80 @ 0.02~0.08 0.08~0.12 0.10~0.18 | 0.12~0.20
<= = —— — B %= @ 200~400 30~60 | 0.01~0.02  0.02~0.06 0.04~0.08  0.06~0.10
//:, 7 2 Jg TR , s //:, o7 2 Jg 0 , s & # 100~300 | 30~60 | 0.01~0.02 0.02~0.04 0.03~0.06 0.05~0.08
Y Y
MV52010§'E Alv|vszo105'a P MVL2030§'E AMVL2030§’E 5l 3 — % % 8 200~400 30~60 0.005~0.01 0.01~0.03 0.02~0.04  0.04~0.08
& £ $# 350LTF | 20~40 0.005~0.01 0.005~0.02 0.01~0.03  0.02~0.05
MVS2015-4Ci#% AMVS2015-55i% 1.5 3 40 4 MVL2040-5Ei%%  AMVL2040-55i#E 4 8 100 4
MVS2020-5chti AMVS2020-%Ci% 2 4 40 4 MVL2050-%i%% AMVL2050-%#%8@ 5 10 1100 5 60 ¥ £ A B 0—5 27 2U—2 (AMVS-AMVL)
MVS2025-5ct#8 | AMVS2025-%6i%#% 2.5 5| 40 4 MVL2060-5cif  AMVL2060-4Ci#E 6 12 120 6
= e e T Y
MVSZO30-§E%@ AMVSZO30-5E%% 3 6 50 6 60° MVLZOSO-%%@ AMVL2080-9E%% 8 16 /150 8 90° Manufacturing Work piece Hardness (HB) |Cutting Speed (m/min)
MVS2040-5ci# AMVS2040-56% 4 8 50 6 MVL2100-5E3B AMVL2100-568#: 10 18 160 10 AT #% 100~300  40~80 | 0.01~0.02 0.02~0.06 0.04~0.08 | 0.06~0.10
= o . pos e . ZILSESE 50~120  50~120 0.01~0.02 0.02~0.07 0.04~0.10  0.06~0.15
MVS2050-4ci##  AMVS2050-5Ei#% 5 10 60 8 90 MVL2120-5ci%8  AMVL2120-465%% 12 20 180 12 120 G A R R AT
MVS2060-%cimE  AMVS2060-55imA 6 12| 70/ 8 MVL2160-5¢iHB | AMVL2160-5%i%& | 16 | 30 230 16 & & 8 350UTF 20~50 0.005~0.01| 0.01~0.02| 0.02~0.05 | 0.04~0.06
MVS2080-9664%5 AMVS2080-58% 8 16 80 10 120°  MVL2200-5HE AMVL2200-5E## 20 | 35 250 20 ATJVAR| 187 | 20~50 10.005~0.01] 0.01~0.02] 0.02~0.05 | 0.04~0.06
&% # 100~300 @ 40~80 | 0.02~0.08 0.08~0.10 0.08~0.18 0.15~0.30
MVS2100-%E8i AMVS2100-%8% 10 18 | 90 12 H CAECRUEL CBIUES ORI, Raslt-tYIES FIVIESE  50~120  50~120  0.02~0.08 0.08~0.12 0.10~0.18 | 0.12~0.20
) -7 o - — et
MVS2120-5E% 8 | AMVS2120-5%8%/ 12 20 100| 12 =TT DFEFAMVL2030-90 k% #] 200~400  40~80 0.01~0.02| 0.02~0.06| 0.04~0.08 | 0.06~0.10
N » % SEIRERICIZBE L0, 1~0.2mmIBED TS MRS & £ @ 350LF @ 30~60 |0.005~0.01 0.01~0.03 0.03~0.05 0.06~0.10
MVS2160 %53 AMVS2160-%R 16| 30 145 16 ZFYURE  187LTF | 15~30 | 0.005~0.01 0.01 0.01 0.01
MVS2200-4Ci#5 | AMVS2200-5Ei%# 20 35 165 20 % # 100~300 @ 40~80 | 0.01~0.02 0.02~0.04 0.03~0.06 0.05~0.08
74 = & ~ ~ ~ ~ ~ ~
DR, VS 160 MVS22004A S T g i)b,.:.ﬁ 50~120 = 50~120 @ 0.01~0.03 0.02~0.06  0.04~0.08  0.06~0.12
CHSICRLELTRRUESTIIRR R, B % @ 200~400 40~80 0.005~0.01 0.01~0.03 0.02~0.04 0.04~0.08
B: /> =542 T DEFERFMVS2010-90 . PN N - - - - -
2 S a A A S010-00 & & @ 35LTF | 30~60 0.005~0.01 0.005~0.02 0.01~0.03 | 0.02~0.05
X SERRER(CIFZEYE FO.1~0.2mmIZED TS vk A =T, ATFVUA | 187LF 20~30 |0.005~0.01 0.01 0.01 0.01
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Standard item in stock

V-spot Dirills

REN CEMRE
TV INI - GBEMITARYIL

NCHEWEICL DIV TN -BRUMNIICIE. EROEENFVEMEDOTEL
HETHICNCIHIIOEERER CRIINRBBUEE .
¥ b0 DEBEVARYSRUILITEEE. St RERZRIELE T,

)) !I%E V-spot drills
CEEDYARAMNRULKIBFEIL Iy IHINET W, fiL High precision drill for centering and chamfering.
BERDBEENTEWNTT, High-rigidity tools are required for NC machine tool
s FESNCBEICTINO T« I ZHLTCH IREFMR T, centering and chamfering processes, to obtain higher
o SCHEER(390°E120° D 2EEN HUET, positional precision. Longer service life is required,
CEXERIVI—RILF(RITIAF)EOVTIAT especially in NC processing. MAKOTOLOQOYs carbide
D2EEH HBIET . V-spot drills satisfy high accuracy, high rigidity and
- SERAIEI0 DS, £ IV T EEERYHERCTAET, long life.
» R ) HRUDHISRF
evsuYTHT BB w—TT

(m/min) | ¢3~p4 | d5~p6 | p8~d10 [p12~¢16|p20~¢25
k 3% 88 30~50 |0.05~0.08 0.07~0.12/0.10~0.20 0.15~0.25 0.20~0.40

<

& & # 20~40 |0.04~0.08 0.06~0.1210.10~0.20 0.15~0.25 0.20~0.30
g g # % 30~60 0.08~0.10 0.10~0.18 0.15~0.25 0.20~0.30 0.30~0.45
! 7IL=EE | 60~100 0.10~0.20 0.12~0.25 0.18~0.30  0.20~0.40 | 0.30~0.40
7 ¥ % 8 15~30 |0.03~0.06 0.04~0.10 0.07~0.12 0.10~0.18 | 0.15~0.25
' Ay N L
» BARTE .
a gy >\ [a]
» TiER
RIS —=RILT aOyvo94 >
I & (mm) ” i (mm) -
BOBS o1 [ L s o BOES oo T g [ L [ s |
MDVS0305- 90 3 s | 50| 3 .9 MDVS030L- 90 3 s | 100 3 .9
-120 120° -120 120°
MDVS0405- 90 90° MDVS040L- 90 90°
190 4110 50 4 50 190 410 100 4 | 450
MDVS0505- 90 90° MDVS050L- 90 90°
150 5 13 60 5 450 130 513 110 5 150
MDVS060S- 90 90° MDVS060L- 90 90°
190 6| 15| 70| 6 | 150 190 6| 15 | 120 | 6 | 150
MDVS080S- 90 90° MDVS080L- 90 90°
190 8 20 80 8 50 190 8 | 20 140 8 150
MDVS100S- 90 90° MDVS100L- 90 90°
120 | 10 25 | 90| 10 | {50 150 | 10 25 | 160 | 10 | 450
MDVS1205- 90 90° MDVS120L- 90 90°
450 | 12027 100 12 450 450 | 12 27 180 12 | 40
MDVS1605- 90 90° MDVS160L- 90 90°
120 | 16 | 40 | 145 | 16 | o0 150 | 16 | 40 | 230 | 16 | {50
MDVS200S- 90 90° MDVS200L- 90 90°
150 | 20 50 | 165 20 | 40 150 | 20 50 | 250 20 | 50
MDVS2505- 90 90° MDVS250L- 90 90°
150 | 25 | 60 | 180 | 25 | o 50 | 25 | 60 | 280 | 25 | .o

¥P16LLEIFFEOLIATSTT, %20+ XEESH, ¥O16LLEIFEDLIATTT, %2+ LD,
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Full-cut Solid Carbide Reamers

INEZEDSKEFT
BERSAVFYD

EEINCBERMZERLEYINO/DVYYRI -

Standard item in stock

R Em

ULk, ¥5 RS EHEES. BIMEIC BV T it OBFEEZLEE A
<
» TiER g
~i% (mm) g
. Dc [ ¢ | L [ Ds | )
MRS0050 0.50 15 1.0
f{ MRS0051~0099 | 0.51~0.99 | 15 = 50 | 1.0
MRS0100 1.00 25 50 1.0 g
ﬁ MRS0101~0149 1.01~1.49 25 50 1.5 E,\% ~ 3o I]
4 MRS0150 1.50 25 50 1.5
MRS0151~0199 1.51~1.99 25 50 2.0
MRS0200 2.00 25 50 2.0
MRS0201~0249 2.01~2.49 | 25 50 | 25 aC;\U — D>
MRS0250 2.50 30 70 2.5 N 45
MRS0251~0299 | 2.51~299 | 30 @70 3.0 NT4 45
MRS0300 3.00 30 70 3.0
MRS0301~0349 3.01~3.49 30 70 3.5
MRS0350 3.50 35 80 3.5
MRS0351~0399 = 3.51~3.99 | 35 80 4.0 |
MRS0400 4.00 35 80 4.0 ol
MRS0401~0449 | 4.01~4.49 @ 35 @ 80 4.5 e % )
MRS0450 4.50 35 80 45 NT4 45
MRS0451~0499 4.51~4.99 35 80 5.0
MRS0500 5.00 35 90 5.0
MRS0501~0509 = 5.01~5.09 35 90 5.5
MRS0510~0549 5.10~5.49 35 100 55
MRS0550 5.50 35 100 5.5
MRS0551~0599 5.51~5.99 35 100 6.0
MRS0600 6.00 40 100 6.0
MRS0601~0649 6.01~6.49 40 100 7.0
MRS0650 6.50 40 100 7.0
MRS0651~0699 6.51~6.99 40 100 7.0
MRS0700 7.00 40 100 7.0 )
MRS0701~0749 = 7.01~7.49 | 40 100 8.0 —
MRS0750 7.50 40 100 8.0 78 - -
MRS0751~0799 7.51~7.99 40 100 8.0 ‘@ s Ig
MRS0800 8.00 40 | 100 8.0 NT6 45°
MRS0801~0849 8.01~8.49 40 100 9.0
MRS0850 8.50 40 | 100 @ 9.0
MRS0851~0899 = 8.51~8.99 | 40 100 9.0
MRS0900 9.00 40 100 9.0
MRS0901~0949 9.01~9.49 40 100 | 10.0
MRS0950 9.50 40 | 100 | 10.0
MRS0951~0999 9.51~9.99 40 100 | 10.
MRS1000 10.00 40 100 | 10.0
A ] Y1
»HERD)DHFEE ) HEHEYHIFG
= . m FIELEE Ve EWE f(mm/rev)
PHE (mm) B | /i
. +0.006 % %% 5~15  0005~0.02 0.008~0.02 0.010~0.10 0.030~0.20 0.10~0.40
+0.002 7ISE&  5~25 | 0010~008 0.020~0.10 0.050~0.15 | 0.060~020 0.10~0.40
o 5~20 | 0002~0.01 0.005~0.02 0.01~0.08 0.02~0.20  0.05~0.40
3RO +0.009 P S
St +0.004 &2 %@ 3~20 0001~0005 0003~0.01 0005~0.03 001~0.15 0.05~030
SR 2~7 | 0002~001 0.008~0.02 0.01~0.04 0.02~0.15 0.05~0.20
- +0.012 ¥ T 8
Z-AI0LE +0.006 U—TERfEmm mT® | 0.05~0.10  0.05~0.15 0.10~0.20 0.10~0.30 0.20~0.30

MAKOTOLOY/ 22

2 R e



