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Synopsis

Saving rare metals and replacing rare metals by other elements become the important development theme from decreasing the
load on the global environment. Recently for glowing demands in a variety of industrial fields, rare metals are more expensive.
Therefore the production cost of cold work die steels including much quantity of rare metals causes big influence.

This time we have developed the new matrix type cold work die steel “DCLT” which decrease weight of molybdenum
and vanadium in comparison with its of JIS SKD11. DCLT have the performance that it was necessary as various plates for
progressive die process. We show that DCLT is adaptable to the same condition as heat treatment and wire electric discharge
machining for SKDI1 not only in fundamental study but in practical use. For the purpose of cost cut down, it is further expected
to expand progressive die process and other process.
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Plate Punch & Die

+ Surface Treatment

SKD11, 8Cr type die steel SKH51,etc
SKS3 mod., etc Press
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Fig.2. Shematic illustration of progressive die press.
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4. DCLTO&E45M

W-EDM machine : FA20M(Mitsubishi electric corporation)
Wire : ®0.25 mm
Test piece : 5% 15 %60 mm

60 mm

Fig.3. Shematic illustration of test shape at wire electric

discharge machining.
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Quenching condition

A : N, gas fan cooling (cooling rate 12 °C/min)

B : N, gas fan cooling (cooling rate 63 °C/min)

C : Marquenching, D : Oil quenching

Quenching temperature : 8Cr type die steel=1030 °C
SKS3 mod.=850 °C
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Fig.4. Influence of quenching condition on distortion
after wire electric discharge machining.

Test piece : 8Cr type die steel

Quenching temperature : 1030 °C

Tempering(twice) : 200~560 °C X 60 min — air cooling
as Quench
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Fig.5. Influence of tempering temperature on distortion
after wire electric discharge machining.
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Fig.7. Optical microstructures of conventional cold work
tool steels and DCLT.
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Fig.8. Comparison of weight of rare metals in steels.

Quenching
: DCLT&SKD11=1030 °C % 30 min — Gas fan cooling
SKS3 mod.=850 °C % 30 min — Qil quench
Tempering(twice) : 100~560 °C X 60 min — Air cooling
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Fig.9. Relationship between hardness and tempering

temperature.
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Quenching
: DCLT&SKD11=1030 °C x 30 min — Gas fan cooling
SKS3 mod.=850 °C x 30 min — Qil quench
Tempering : 200 °C X 60 min — Air cooling
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Fig.10. Comparison of distortion after wire electric
discharge machining.
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Drill : SD(NACHI), ®5mm
Depth : 20 mm/hole(blind hole), Feed:0.15 mm/rev
Tool life : Cutting length to tool failure
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Fig.11. Drilling machinability of conventional cold work

tool steels and DCLT at spheroidizing.

Quenching
: DCLT&SKD11=1030 °C % 30 min — Gas fan cooling
SKS3 mod.=850 °C x 30 min — Qil quench
Tempering : 100~300 °C x 60 min — Air cooling
Test piece : L direction, 10R notch
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Fig.12. Influence of hardness on charpy impact value.
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Quenching
: DCLT&SKD11=1030 °C x 30 min — Gas fan cooling
SKS3 mod.=850 °C x 30 min — Marquench
Tempering(twice) : 200 °C % 60 min — Air cooling
Test piece : L direction
Ono’s type, Room temperature, R=-1, 60 /s

©

a

=

™ 1200

(O]

© -

E A"F“‘ﬂ%
5.1000

% ...-“-- ™Y

) =y Tr‘\‘w..

? 800 S

o ~HHLE

» \\\gﬁg\

£ 600 H @ DCLT(60 HRC) :

= [ SKD11(61 HRC)

£ A SKS3 mod.(62 HRC)

(>é 400 [ T TTTTI0 [ T TTITI

S 104 105 106 107

Number of cycles to fracture
Fig.13. Comparison of fatigue strength of conventional
cold work tool steels and DCLT.
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Fig.14. Influence of hardness on specific abrasion loss :
Ohgoshi method.
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Test piece : @10 X 50 mm
Quenching
: DCLT&SKD11=1030 °C x 30 min — Gas fan cooling
SKS3 mod.=850 °C x 30 min — Qil quench
Tempering : 100~560 °C X 60 min — Air cooling
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Fig.15. Influence of tempering temperature on
dimensional change.
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Test piece : @10 X 50 mm

Quenching : 1030 °C % 30 min — gas fan cooling
Tempering(twice) : 200 or 500 °C X 60 min — air cooling
Stabilizing : 400 °C X 60 min — air cooling
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Table 1. Applications of DCLT.

Size(mm) 35x300x350 | 33x300x320 | 35x160x160 | 40x120x132 | 60X100x170 | 40x120x132
Work SPCC SPCC SPCC SCM415 SPCC SPCC
Thickness(mm) 0.5 2 3.2 2.9 0.35 2.3
Mould Die & Punch Die Punch
Conventional 8Cr type
tool steel die steel SKD11
Hardness
(HRC) unknown 591 60.2 60 60 59.2
Machinability O O O O (@)
Distortion
after W-EDM O O O O O
- Evaluating ’ Evaluating ’ Evaluating .
Die life (O at 12000shot) | EVaUaUNG | a5000shoty | EVAUAING | (57t 9000shot) | EValuating

© superior to conventional tool steel O same as conventional tool steel
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