Daido’s Matrix type Tool Steels Series

DCMX

Matrix type Cold Work Die Steel

Features

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.

< 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, especially 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.

Chemistry

Patent pending

Heat treatment
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@ DCMX shows fine microstructure almost free from coarse carbides
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Specimen: 15mm Cubic, Quenching: 1030°C, AC
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Specimen: 10mm dia. x 50mm Long
Quenching: 1030°C, AC
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Specimen: 50mm Thick x 100mm Width x150mm Long
Quenching: Atmosphere furnace, 1030°C, Fan AC



ougnness atlgue EI’OEGI’UES

60 ° 1 1100 U
) Rotating bending fatigue test (Smooth, L direction)
® DCMX ( Specimen : 10R Notch | L@l LLLLL
o~ 50 [~ Direction : Longitudinal 1000 2 @ i*\\__
g B (53 Quenching 1030°C, AC
s | Tempering : High temp. AE 900 ~
» 20 [ apeit o £
o = L
= S, 800 N ]
5 30 ® NS & AL
= A .
g .- , 2 700 N2 R
é 20 £ l B - :—:% w00 | ] - N Ui [} ‘,,\Q‘W
& A e ® DCMX 62|-|Recr?pHe'rlng 1 S|
10 N = ( igh) i
" 500 | W DC53 (62HRC/High)  Quenching |1
0 A DC11 WZHRC/ Low) :1030°C, AC
400 [ LI [ |
56 58 ; 60 62 64 10¢ 105 106 107 108
Hardness  (HRC) Number of cycles to fracture
acninanlil nneale
500 T . .\ T 100 7 . \. T T ‘ [ T[]
450 — Endmilling f — Drilling —®—DCMX 1+
400 |- Tool: VPISTF(Mitsubishi) - ~®-DCS3 771
= 32dia. Single tooth, / T £ # Dcu:lul |
5 30 Down cut 1 / = 'Y -
~ 300 - Cut: Imm width, 4mm height /] ~ N\, Tool: SKH51(M2),
3 Speed: 150m/min. 3 N No coated (NACHI)
= 250 ) - g W\ Depth of hole: 20mm
= Feed: 0.15mmirev. / - @ \ (Not through) 1
L—‘E_ o00 [~ Coolant: Air blowing f g .)\ \ Feed: 0.15mmirev, Dry
?Eé 150 | u | 3 Ty | [
100 A J//./ —@®—DCMX | | \A{
s )
B0 T T —A—DCI1L ||
| | Lol
0 | | | - 10
1000 10000 100000 10 100 1000 10000

Cutlength (mm) Cut length (mm)

10° E : f— —
- Load: 6.3kgf — O DCMXT
- | Rotation disk: SCM415 (150HV) _
o EDPC53 |
~ ~ A
2 jps e DC11 _|
E
— @
2 — Sliding speed: 2.86m/sec. T ~u_
= " Distance: 200m
5 107 .
=z Sliding speed:0.76m/sec.
5 = Distance: 400m
a
m _S—
N TTem.
108

52 54 56 58 60 62 64
Hardness (HRC)

TD coating: By courtesy of DOWA Thermo Engineering.
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When cooled from 1030C(1886F) to 500C (932F) within 40min.,
A Martensitic matrix is obtained free from pearlite structure.

-

13C/min. (23F/min.) form 1886F to 932F.
To obtain high enough hardness as quenched, cool down to the Ms temperature (180°C) within 60 min.

omparison ot properties among vUaido Cold WOrK dié steeis

Properties DCMX DC53 D2
) Low temp.(200°C) 61 HRC 61 HRC 61 HRC
Tempering X 5
dness. |High emp.(500°C) 62 HRC 60 HRC 58 HRC
Hightemp.(520°C) 60 HRC 62 HRC 58 HRC
Isotropy © ®) A
Dimensional change with time*1 O(0) A(O) O(0)
Hardneability O © O
Toughness © O A
Fatigue properties © O A
Machinability © ©) A
Wear resistance © © O
Wear resistance to sand A O ©
Wire EDM *2 O © O
Low temp. coating *2 O © O

*1 Comparison by dimensional change when stabilizing treated A:Average, O:Good ©: Excellent
Highlighted are especially featured properties
*2 Comparison by the decrease in hardness when tempered at 520°C for wire EDM and PVD coating
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