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A New Matrix Type Cold Work Die Steel with Isotropy of

Dimensional Change “DCMX”

Takayuki Shimizu, Koichiro Inoue, and Atsushi Sekiya

Synopsis

The corrections of mould sizes after heat treatment are more expensive to manufacturing process for large-scale of cold work

dies and moulds. For shortening at manufacturing period and cost reduction for manufacturing of dies and mould, Minimization

of dimensional change at heat treatment is always needs. But because of its anisotropy of dimensional change, it isn’t possible to
minimize of dimentional change for conventional cold work die steels.

The best way to minimize, attain isotropy of dimensional change, is to decrease coarse carbides volume in cold work die
steel. This time we have developed the new matrix type cold work die steel “DCMX” with decreasing coarse carbides volume.

The most suitable cold work die steel for cold working of automotive parts is DCMX that gives isotropy of dimensional change,

superior machinability, higher hardness and higher toughness. We have clarified its superiority to conventional cold work die
steels not only in fundamental study but in practical use. The matrix type cold work die steel is further expected to expand

automotive components fields and other fields.
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Fig.1. Schematic illustration of cold forming for large size

of automotive parts.
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Fig.2. Results for dimensional change of conventional
cold work die steel.
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Test piece : @10 X 50 mm
Vacuume hardening : 1030 °C X 30 min — gas fan cooling
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Fig.3. Influence of carbide volume on anisotropy of

dimensional change.
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Fig.4. Optical microstructures of conventional cold work die
steels and DCMX.

Table 1. Properties of cold work die steels.

Properties

DCMX 8Cr type SKD11

die steel

Manufacturing Isotropy of

dimensional change

©)

O

>

Machinability

Hardenability

Surface treatment

Weldability

Peformance Hardness

Fatigue strength

Charpy impact value

Wear resistance

O|0|0|0|0|0|0|0
0|0|0|0|0|0|0|0O
o|>|> D> |OOOP

Result : good ©>O>A bad
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Test piece : @10 x50 mm
Vacuume hardening : 1030 °C % 30 min — gas fan cooling
Tempering(twice) : 480~540 °C x 60 min — air cooling
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Fig.5. Influence of tempering temperature on
dimensional change and hardness.

Test piece : ©20 % 100 mm (DCMX)

Vacuume hardening : 1030 °C % 30 min — gas fan cooling
Tempering(twice) : 520 °C x 60 min — air cooling
Stabilizing : 400 °C x 60 min — air cooling
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Fig.6. Influence of tempering conditions on elapsed

dimensional change.
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Vacuume hardening : 1030 °C x 30 min — gas fan cooling
Tempering(twice) : 480~560 °C x 60 min — air cooling
Test piece : L direction, 10R notch, room temperatrure
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Fig.7. Charpy impact value of conventional cold work die
steels and DCMX.
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Endmill : BAE600R322S32(MMC), @32 mm
Indexable insert : AEMW19T308ER(VP15TF)
Cutting speed : 150 m/min

Feed : 0.15 mm/tooth, Down cut, Dry air

Axial depth of cut : 4 mm, Radial depth of cut: 1 mm
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Fig.8. Endmilling machinability of conventional cold work
die steels and DCMX after spheroidizing.

Endmill : F2139(0SG), R10, twice tooth

Indexable insert : P3204-D20(WXH15)

Rotational frequency : 66.3 /s

Feed : 0.25 mm/tooth, Down cut, Dry air

Axial depth of cut : 0.3 mm, Radial depth of cut: 0.3 mm
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Fig.9. Endmilling machinability after quenching and

tempering.
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Load: 61.8 N, Lubricant : none
Material work : SCM415(150 HB)
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Fig.10. Influence of hardness on specific abrasion loss :
Ohgoshi method.
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Load:29.4 N, Work : #220 SiC

o Stroke : 30 mm/ds, 40 ds/min
~0.024

(%)

©

8 0.022

. -\\

© N

@ 0.020 = \\
ie] la Ne
c R
S 0.018 |{®DCMX

% I 8Cr type die steel

5 A SKD11

< 0.016 ' ' '

52 54 56 58 60 62 64
Hardness / HRC
Fig.11. Influence of hardness on abrasion loss : Suga
method.
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Fig.12. Optical microstructures of conventional cold work
die steels and DCMX at TD coating process.

Electrode : DF3B-600-B, ®3.2 mm
Pre-heating temperature : 350 °C
Post-heating temperature : 400 °C
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Fig.13. Photographs of test pieces after arc welding.
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Electrode : DF3B-600-B, ®3.2 mm
Pre-heating temperature : 350 °C

> Post-heating temperature : 400 °C
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Fig.14. Hardness distribution from surface after arc

welding. a)as arc welding. b)after grinding.
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Table 2. Applications of DCMX.

Life
Work : (Shot / Failure mode / Hardness)
Mould High tension steel Coating X
(Tension / Thickness) Conventional
tool steel DCMX
(SKD11)
2000~4000 19000<
Time dies 6203 I\n/:;a None Chipping -
’ Unknown Unknown
1000 5700>
Trim dies Unknown None Chipping -
59 HRC 61 HRC
<100 8700<
Draw dies 4202 mrna CVvD Seizure -
’ Unknown Unknown
8000 25000<
Trim dies S0 MPa PVD Seizure i
’ 59 HRC 61 HRC
100000 200000
Punch Unknown PVD Seizure Seizure
59.5 HRC 61.5 HRC
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