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DURO-Created by NACHI’s original technology
Steels with high toughness and strength for
precise die and mold

* DURO series, special steels for precise die and mold, are high quality and high grade materials
which are made by NACHI’s original technology of steel manufacturing and refining.

* They have less non-metallic inclusion and segregation that may cause fractures, and shows
superior performance because of the best control for carbide quantity and size.

Properties of DURO for Hot Work

*DURO for Hot Work has two
type grades, High Toughness
Grade is DURO-N1, High
Strength Grade is DURO-F1.

eEach grade has a different
balance of toughness and
wear resistance, so whatever
the applications, there is a
DURO grade available.

— Good

Toughness

Hot Work Tool Steels

Duro-F1

Strength in high temperature

Typical Nachi Steel Grades

— Good

Classification Grade Application
SKH9D Die and Punch
i Conventional HSS HSU2C
High Speed Steels Plus Punch
(HSS) HM42
Powder Metallugical HSS FAX Series Punch
1ICS22 Die for Eye Glasses
Alloy Tool Steels Die and Mold Steel for Cold Work MDS9 Mold for Rubber
MCR1 Die and Punch
steel for Prec|se Dle and Mold DURO'F1 5 3, 7, SP COId Work Die and Punch
(DURO Series) DURO-F1, N1 Hot Work Die and Punch
Plastic Mold Steel with Corrosion .
Al Resistance and Mirror Finish O Plastic Mold
A 0N e LRI S AL L NPR1 Injection Molding Machine Parts
Alloy Steel




FM ALLOY is DURO is

a brand name for NACHI’s newest material named from the Latin word which means “hard”
products. Made from NACHI’s own technology to or “endure”. A description for our tough materials
be high performance alloys with fine to be used for die and mold.

microstructure control.

Benefits of DURO

* DURO is made by a highly purified procedure, to have high toughness and fatigue strength
because of very little non-metallic inclusions.

* Quantity and size of carbides in DURO microstructure are controlled to have a superior balance
of toughness and wear resistance.

Classification Grade Hardness Strong Points

High Toughness Super high toughness die and mold steel

Hot Working m ; : : Lo
Die and Mold HRC 50-54 Has excellent high toughness with strength in high

Steel temperature.

High toughness die and mold steel

High Strength
g g m HRC 54-60 Shows superior high hardness and toughness compared

Matrix HSS
with usual hot work tool steels.

*DURO-F1 is also good for cold work, please reference NACHI catalog “DURO for Cold Work.”

H13

DURO series have
the best balance for
quantity and size of
carbides in each
grade, and a uniform
microstructure with
minor segregation.

*Nital etching x 500



Features of DURO Series for Hot Work

Superior impact resistance in high temperature
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Excellent tensile strength in high temperature
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Sugerior wear resistance
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situation DURO-NT1, F1 show higher
wear resistance than H13.
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DURO-NT1, F1 have high strength in high
temperature and show great heat check

Heat check test
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Features of DURO Series for Hot Work

Heat treatment of DURO for Hot WOIrK o

Heat treatment condition

Grade Requirement Aus. [°C (°F)] Temp. [C (°F)] Hardness (HRC)

For toughness 1030 (1886) 620 x 2 (1148) 50.5

| DURO-NA | Standard 1050 (1922) 600 x 2 (1112) 52.0
For strength in high

temperature 1070 (1958) 580 x 2 (1076) 53.5

For toughness 1080 (1976) 600 x 2 (1112) 54.5

| DURO-F1 | Standard 1100 (2012) 580 x 2 (1076) 56.0
For strength in high

temperature 1140 (2084) 580 x 2 (1076) 57.5

*Thickness of sample: 50 mm, vacuum furnace + pressure gas quenching (about 4 bar)
*Hardness may vary depending on material size and method, condition or facilities of heat treatment.

Heating time

Diameter or thickness of work (mm)
Grade Holding time
<15 25 50 75 100 150 200
m Aus. (min) 15 25 40 50 60 70 80
Temp. (hr) 1 1.5 2 3 4 5 6
.mz' Aus. (min) 1.5 4 6 7 9 12 18
Temp. (hr) 1 1 2 3 4 5 6

*Heating time of DURO-N1 should be decided same as normal hot work tool steels, and DURO-F1 as Matrix HSS.

WApplications
Grade Application Life comparison

Die for hub forming 1.7 times longer than H10

Die for forging 2 times longer than H19
Forging punch 2.2 times longer than H13
Knock out punch 2.2 times longer than H13

Forging punch 4 times longer than H10
Ring punch for forging 2.4 times longer than H10




Quenched and tempered hardness chart
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mSample choices of steel grade for applications

Tempering Temp (°C)

DURO-NT1 can be used in range HRC 50-54.
For special applications it can also be
used at HRC55 or HRC48.

DURO-F1 can be used in range HRC 54-60.
To get HRCG6O it is suggested to use a
salt bath furnace.

. Recommendation
Current Grade Life Factor
| DURO-N1 |
Heat deformation, Heat check © O
H13 type
Fracture O
Heat deformation, Heat check O @)
H10 type
Fracture O
Heat deformation, Heat check (@)
H19 type
Fracture O
Heat deformation, Heat check O
Matrix HSS
Fracture @) O
Vi Heat deformation, Heat check
Fracture O (@)

©:Best O :Good



NACHI-FUJIKOSHI CORP.

Tokyo Head Office

Tel: +81-(0)3-5568-5111 Fax: +81-(0)3-5568-5206

Toyama Head Office :

1-1-1 Fujikoshi-Honmachi, Toyama 930-8511, Japan

URL:http://www.nachi-fujikoshi.co.jp
E-mail:webmaster @nachi-fujikoshi.co.jp

: Shiodome Sumitomo Bldg. 17F 1-9-2 Higashi-shinbashi, Minato-ku, Tokyo 105-0021, Japan

Tel: +81-(0)76-423-5111 Fax: +81-(0)76-493-5211

Overseas Sales Companies |

AMERICA

® NACHI AMERICA INC. HEADQUARTERS

17500 Twenty-Three Mile Road, Macomb, Michigan,

48044, U.S.A.
Tel: +1-586-226-5151 Fax: +1-888-383-8665
URL: http://www.nachiamerica.com/

INDIANA BRANCH

715 Pushville Road, Greenwood, Indiana, 46143,
US.A.

Tel: +1-317-535-5527 Fax: +1-317-535-3659

WEST COAST BRANCH

12652 E. Alondra Blvd. Cerritos, California, 90703,
U.S.A.

Tel: +1-562-802-0055 Fax: +1-562-802-2455

MIAMI BRANCH - LATIN AMERICA DIV.
63§5AN.W. 107th Ave., Doral, Florida, 33172,
Tel: +1-305-591-0054/0059/2604

Fax: +1-305-591-3110

ATLANTA OFFICE

Six Concourse Parkway, Suite 2995 Atlanta, GA
30328, U.S.A.

Tel: +1-770-393-0270 Fax: +1-770-393-0271

@® NACHI ROBOTIC SYSTEMS INC.
22§85 Roethel Drive, Novi, Michigan, 48375,
U.S.A.

Tel: +1-248-305-6545 Fax: +1-248-305-6542
URL: http://www.nachirobotics.com/

@® NACHI CANADA INC.

89 Courtland Ave., Unit 2, Concord, Ontario,
L4K 3T4, CANADA

Tel: +1-905-660-0088 Fax: +1-905-660-1146
URL:http://www.nachicanada.com/

@® NACHI MEXICANA, S.A. DE C.V.
Urbina No 54, Parque Industrial Naucalpan,
Naucalpan de Juarez, Estado de Mexico,
C.P. 53370, MEXICO

Tel: +52-55-3604-0832 / 0842 / 0881

Fax: +52-55-3604-0882

EUROPE

@® NACHI EUROPE GmbH

Bischofstrasse 99, 47809, Krefeld, GERMANY
Tel: +49-(0)2151-65046-0

Fax: +49-(0)2151-65046-90

URL: http://www.nachi.de/

SOUTH GERMANY OFFICE
Roetestrasse 18, 74321, Bietigheim-Bissingen,
GERMANY

Tel: +49-(0)7142-77418-0

Fax: +49-(0)7142-77418-20

SPAIN BRANCH

Av.Alberto Alcocer 28, 1-A, 28036, Madrid, SPAIN
Tel: +34-(0)91-302-6440

Fax: +34-(0)91-383-9486

BARCELONA OFFICE
Josep Tarradellas, 58, 1-5, 08029 Barcerona, SPAIN
Tel: +34-(0)93-430-6247 Fax: +34-(0)93-419-0897

CZECH BRANCH
Mostni 73, Kolin 4, 28002, CZECH
Tel: +420-321-710-200 Fax: +420-321-710-200

U.K. BRANCH

Unit 7, Junction Six Industrial Estate,
Electric Avenue, Birmingham B6 7JJ, U.K.
Tel: +44-(0)121-250-1890

Fax: +44-(0)121-250-1899

ASIA and OCEANIA

® NACHI-FUJIKOSHI CORP.

THAILAND REPRESENTATIVE OFFICE
Chai-ho Wongwaiwat Bldg. 889 Srinakarin Road,
Samutprakarn, 10270, THAILAND
Tel: +66-2-748-7322~4 Fax: +66-2-748-7325

@® NACHI SINGAPORE PTE. LTD.
No.2 Joo Koon Way, Jurong Town, Singapore
628943, SINGAPORE

Tel: +65-65587393 Fax: +65-65587371

VIETNAM OFFICE

614 Hong Bang Street, Ward 16, Dist 11,
Ho Chi Minh City, VIETNAM

Tel: +84-8-9603-203 Fax: +84-8-9602-187

@ FUJIKOSHI-NACHI (MALAYSIA) SDN. BHD.
No.17, Jalan USJ 21/3, 47630 UEP Subang Jaya,
Selangor Darul Ehsan, MALAYSIA

Tel: +60-(0)3-80247900 Fax: +60-(0)3-80235884

® P.T.NACHI INDONESIA

JI.H.R.Rasuna Said Kav.X-O

Kuningan, Jakarta 12950, INDONESIA

Tel: +62-021-527-2841 Fax: +62-021-527-3029

@ NACHI PILIPINAS INDUSTRIES, INC.
1st Avenue, Manalac Compound, Sta. Maria
Industrial Estate Bagumbayan, Taguig, Metro
Manila, PHILIPPINES

Tel: +63-(0)2-838-3620 Fax: +63-(0)2-838-3623

MANILA OFFICE

Km23 East Service Road, Capang Muntinlupa,
City Metro Manila, PHILIPPINES

Tel: +63-(0)2-850-0864 Fax: +63-(0)2-850-0864

o MEA_HW (L) EHHRLA
NACHI (SHANGHAI) CO.,LTD.

Yitong Industry Zone258, Fengmao Rd.

Malu Town, Jiading, Shanghai 201801, CHINA

Tel: +86-(0)21-6915-2200

Fax: +86-(0)21-6915-5427

® NACHI-FUJIKOSHI CORP.

TAIPEI REPRESENTATIVE OFFICE
3F No.276, Sec3, Chung Ching N.Road,
Taipei, TAIWAN
Tel: +886-(0)2-2596-0118
Fax: +886-(0)2-2596-5346

® NACHI-FUJIKOSHI CORP.

KOREA REPRESENTATIVE OFFICE
2F Dongsan Bldg. 276-4, Sungsu 2GA-3DONG
Sungdong-Ku. Seoul 133-123, KOREA
Tel: +82-(0)2-469-2254 Fax: +82-(0)2-469-2264

® NACHI-FUJIKOSHI CORP.

INDIA REPRESENTATIVE OFFICE
A/9A, Sector-16, Noida-201301, Distt. Gautam
Budh Nagar, U.P. INDIA
Tel: +91-120-2510757 Fax: +91-120-2510042

® NACHI (AUSTRALIA) PTY. LTD.

Unit 1, 23-29 South Street, Rydalmere, N.S.W,
2116, AUSTRALIA

Tel: +61-(0)2-9898-1511 Fax: +61-(0)2-9898-1678
URL: http://www.nachi.com.au/

Overseas Manufacturing Companies m——

AMERICA

ASIA and OCEANIA

@ NACHITECHNOLOGY INC.

71§ Pushville Road, Greenwood, Indiana, 46143,
U.S.A.

Tel: +1-317-535-5000 Fax: +1-317-535-8484
URL: http://nachitech.com/

@ NACHI MACHINING TECHNOLOGY CO.
17500 Twenty-three Mile Road, Macomb,
Michigan, 48044, U.S.A.

Tel: +1-586-263-0100 Fax: +1-586-263-4571

URL: http://www.nachimtc.com/

@® NACHI PRECISION
NORTH CAROLINA INC.
1836 Lindbergh Street Suite 400, Charlotte,
North Carolina, 28208, U.S.A.
Tel: +1-704-391-1511 Fax: +1-704-391-1648

©® NACHI BRASIL LTDA.

Avenida Joao XXIII, No.2330, Jardim Sdo Pedro,
Mogi das Cruzes, S.P., BRASIL, CEP 08830-000
Tel: +55-11-4793-8800 Fax: +55-11-4793-8870
URL: http://www.nachi.com.br/

EUROPE

@ NACHI INDUSTRIAL, S.A.

Poligono Industrial, EI Montalvo, Parcelas 74 37008,

Salamanca, SPAIN
Tel: +34-(0)923-194-019 Fax: +34-(0)923-194-309

@® NACHI CZECH S.R.O0
Prumyslova 2732, 44001 Louny, CZECH
Tel: +420-415-930-930 Fax: +420-415-930-940

@ NACHITECHNOLOGY (THAILAND) CO., LTD.
3/16 M, 2, Rojana Industrial Estate Nongbua,

Ban Khai, Rayong, 21120, THAILAND

Tel: +66-38-961-682 Fax: +66-38-961-683

® NACHI INDUSTRIES PTE. LTD.
No.2 Joo Koon Way, Jurong Town, Singapore
628943, SINGAPORE

Tel: +65-68613944 Fax: +65-68611153

URL: http://www.nachinip.com.sg/

® T EIFMHBRAT
NACHI C.Y. CORP.
No.109, Kao Young North Rd, Lung-Tan Hsin,
Tao-Yuan Hsien, TAIWAN
Tel: +886-(0)3-471-7651 Fax: +886-(0)3-471-8402

o AR EEHEMATRLA
DONGGUAN NACHI C.Y. CORPORATION

Dangyong Village, Hongmei Town Dongguan City,

Guangdong, CHINA

Tel: +86-(0)769-8843-1300

Fax: +86-(0)769-8843-1330

o MEA—W (LiB)HETABRLA
NACHI (SHANGHAI) PRECISION TOOLS CO., LTD.

Yitong Industry Zone 258, Fengmao R

Malu Town, Jiading, Shanghal 201801, CHINA

Tel: +86- (0)21 -6915-7200

Fax: +86-(0)21-6915-7669

o LA WHEMAKBRLA
SHANGHAI NACHI BEARINGS CO.,LTD.

Yitong Industry Zone 258, Fengmao Rd.

Malu Town, Jiading, Shanghai 201801, CHINA

Tel: +86-(0)21-6915-6200

Fax: +86-(0)21-6915-6202

o iifE( LBFETIABIR LA
SHANGHAI NACHI SAW CORP.

Yitong Industry Zone 258, Fengmao Rd.

Malu Town, Jiading, Shanghal 201801, CHINA

Tel: +86(O)21 -6915-5899

Fax: +86(0)21-6915-5898

o yLin| FASHU(F)
DAESUNG-NACHI HYDRAULICS CO., LTD.

289-22, Yousan-Dong, Yangsan-Si Kyungnam

626-800, KOREA

Tel: +82-(0)55-385-7891~3

Fax: +82-(0)55-384-3270

©® NACHI MOTHERSON TOOL
TECHNOLOGY LTD.

D-59-60, Sector-6, Noida-201301,

Distt. Gautam Budh Nagar, U.P. INDIA

Tel: +91-120-425-8372 Fax: +91-120-425-8374
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