
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Matrix type Cold Work Die Steel 

Features 

Heat treatment 

Daido’s Matrix type Tool Steels Series 

DC-Matrix is a matrix type cold work tool steel: only fine carbides are distributed 
in matrix due to optimum alloy design and production process.   
DC-Matrix shows high performance in service and ease in mold making as well.  
 
 
 
 
  

Forging 

Temp.(℃) 

Treating temperature (℃) Hardness 

Annealing Quenching Tempering Stabilizing treatment Annealed 
Quenched 

& tempered 

900－1160 
920－980 

Slow cooling 

1000-1050 

Air cooling  

Low : 150 - 200 
High: 480 - 560 

Air cooling 
More than twice  

400℃  for longer 

than 1h 

  ≦  

 235HB 
56～62HRC 

 

＜Die performance＞ 
◆ High hardness such as 62HRC is available by high temperature tempering with good 

 dimensional stability, resulting in high wear resistance.  
  ◆ High toughness contributes to prevent cracking and chipping. 
＜Ease in die making> 
  ◆ Isotropic dimensional change works easy geometry control in heat treating.  
  ◆ Machinability is improved by free machining additives and finely dispersed carbides.  
 

Main applications 

◆ Punches, dies and working tools for cold pressing and cold forging, especial ly for 
  Cold stamping dies for high strength steels  

where galling and peel off of coated layer, TD and CVD, are main failure modes   
    Insert blocks for composite stamping dies  
         where good dimensional stability is required in dies alignment  
    Blanking punches and trimming edges 
         where main failures are cracking and chipping. 
  

Chemical composition 

                           Patent pending 

CCT diagrams Physical properties 

◆Thermal expansion rate（x10-6/K, Ave.value from 20℃） 
100℃  200℃  300℃  400℃  500℃  600℃  700℃  

13.3 13.7 14.0 14.4 14.7 14.9 14.9 

 

◆Young modulus＝202 GPa 

◆Specific weight＝7.67 g/cm3 

※  Heat treating of specimens 

 Quenching:1030℃ , AC,  Tempering:500℃ , Twice 

◆Thermal conductivity（W/m･K [cal/cm･sec･℃ ]） 
RT 100℃  200℃  300℃  400℃  500℃  

17.1 

[0.0409] 

18.8 

[0.0449] 

20.9 

[0.0499] 

22.6 

[0.0540] 

24.0 

[0.0573] 

25.7 

[0.0614] 

 

◆Specific heat （J/kg･K） 

RT 100℃  200℃  300℃  400℃  500℃  

507 535 570 611 654 719 

 

Comparison of properties among Daido cold work die steels  

Properties DCMX DC53 DC11 (D2) 

Tempering 

hardness 

Low temp.(200℃) 61 HRC 61 HRC 61 HRC 

High temp.(500℃) 62 HRC 60 HRC 58 HRC 

High temp.(520℃) 60 HRC 62 HRC 58 HRC 

Isotropy  ◎  ○  △  

Dimensional change with time*1 ○(○) △(○) ○(○) 

Hardenability ○  ◎  ○  

Toughness ◎  ○  △  

Fatigue properties ◎  ○  △  

Machinability ◎  ○  △  

Wear resistance  ◎  ◎  ○  

Wear resistance to sand △  ○  ◎  

Wire EDM *2 ○  ◎  ○  

Low temp. coating *2 ○  ◎  ○  

  *1 Comparison by dimensional change when stabilizing treated △ :Average, ○ :Good ◎ :Excellent 

Highlighted is especially featured properties 

  *2 Comparison by the decrease in hardness when tempered at 520℃  for wire EDM and PVD coating 
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IMPORTANT NOTE 
Please be advised that Daido Steel shall not be held responsible for damage cause by 
misunderstanding or improper use of the technical information contained in this brochure.  
The contents of this brochure may be subject to change without notice.  
Please inquire of relevant department for the latest information.  
No portion of this brochure may be reproduced without the express permission of Daido Steel.  

Time (min) 
1 10 100 1000 

Tokyo Head Office 

(Export Sales Dept.) 

Daido Shinagawa Building, 6-35, 1-Chome, Konan, Minato-ku, Tokyo, Japan  

Phone:+81-3-5495-1270 Fax:+81-3-5495-6738 

Daido Steel(America)Inc. 1111 Plaza Drive, Suite 740, Schaumburg, IL 60173, U.S.A.  

Phone:+1-847-517-7950  Fax:+1-847-517-7951 

Bangkok Office 120 Moo 5, Wellgrow Industrial Estate, Bangna-Trad Road, KM.36, Bangsamak, Bangpakong, 

Chachoengsao 24180, Thailand 

Phone:+66-38-571317   Fax:+66-38-571313 

Daido Steel (Shanghai) Co.,Ltd. Room 1402, Ruijin Building, 205 Mao Ming Nan Road, Shanghai 200020, China  

Phone:+86-21-5466-2020  Fax:+86-21-5466-0279 

Daido Steel (Shanghai) Co.,Ltd. 

Guangzhou Subsidiary Company 

Room 2601, No.8, Linhezhong Road, Tianhe District, Guangzhou 510610, China  

Phone:+86-20-3877-1632   Fax:+86-20-8550-1126 
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25μ ｍ25 μ ｍ 25μ ｍ25 μ ｍ 25μ ｍ25 μ ｍ

 

Optical micrographs（As annealed） 

DC11 (Equivalent to D2) DC53 DCMX 

● DCMX shows fine microstructure almost free from coarse carbides 

Properties 
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 Specimen: 15mm Cubic, Quenching: 1030℃, AC 

Dimensional stability 
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Specimen : 10mm dia. x 50mm Long                     Specimen: 50mm Thick x 100mm Width x150mm Long  

Quenching: 1030℃ , AC                              Quenching:Atmosphere furnace, 1030℃  , Fan AC    

Fatigue properties Toughness 

Machinability（Annealed） 
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Depth of hole: 20mm 
(Not  through)

Feed: 0.15mm/rev, Dry
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  Wear resistance (Ohkoshi-test) TD coating 
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     DCMX                DC11 (D2)    

TD coating: By courtesy of DOWA Thermo Engineering. 
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