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Influence of Tool Steel Type on Punch Damage in Cold Press

Working of High Tensile Strength Steel Sheets

Shigeki HIGUCHI

Synopsis

Recently, with increased use of high tensile strength steel sheets, interest in the tool life of cold press working is increasing. The
cold working of the high tensile strength steel sheet is often carried out with coated tools in order to prevent adhesive wear. The

life of the coated tool seems to be influenced by tool steel type.

This time, through the establishment of a piercing test, we evaluated the influence of tool steel type on punch damage in the

cold working of high tensile strength steel sheets. As a result, shape change to the punch edge is barely observed when the tool
steel hardness is higher than about 800 HV ( = 64 HRC) and the coarse carbide area ratio is less than 5 %. Chipping of the
punch edge is likely to occur in structures in which the carbide is aggregated. The coated punch showed a long life with a tool
steel hardness of 64 HRC and over. Based on the above results, DRM3 and DEX40 are recommended for the cold working of high

tensile strength steel sheets.
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Table 1. Tool steel type.

DC11

MH51
Steel | skp11)

(SKH51)

DEX40

DC53 DRM2|DRM3

(SKH40)

Hardness
(HRC) 59+1 [62+1| 62*+1 |63*+1(65+t1| 65+1
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Fig. 1. Schematic diagram of piercing test.

<+ |ow direction of work piece

Fig. 2. Position of punches.
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Fig. 3. Punch damage volume evaluation method by
One-Shot 3D.

Carbide extraction

Optical micrograph

Fig. 4. Example of carbide amount measurement.
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Fig. 5. Punch photograph after 8000 s.

!
I
1
|
1

Aggregationi
of carbides ‘\

Etching: nital (nitric acid+ethanol)
Fig. 6. Carbide distribution state of each tool steel type.
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Fig. 7. Influence of tool steel hardness on punch damage.
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Etching:nital (nitric acid+ethanol)
Fig. 8. Optical graph of punch edge.
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Fig. 9. Influence of carbide area ratio on chipping.
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Fig. 10. Punch photograph at each piercing number.
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Fig. 11. Influence of tool steel type on punch lifespan.
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