The use of CS1 in die casting

Bielstein, November 12, 2019

Premium hot-work steel CS1 for high surface
requirements and high working hardness

In particular, thermal shock cracks are responsible for 80 % of die casting moulds failures. The demandson the
surface quality, especialy with visible surfaces or mounting surfaces, are aready high and will continue to
increase.

With a significantly higher working hardness, as can be achieved with CS1, the hot yield strength and thermal
shock resistance are significantly improved. Likewise, the high attainable hardness can make any possible
nitration of the mould redundant.

In addition, a very good long-term tempering resistance significantly reduces a hardening decrease in the applied
areas.
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Premium hot-work steel CS1 - Characteristics

@ KIND&CO

* The material C31 is a chrome-molylbdenum-vanadium hot-work steel, which was spsacidly dssigned

for mechanically stressed tools.

* By combining a tallor-magde alloy concept, manuf

aciuring processeas with the highest leval of purity

and optimum heat treatment, the CS1 offers the possibility of high hardness combinead with a very

high level of toughness.

= C51 has excellent wear resistance and excellent polishability and thus mests the highest cemands

on surface gulity.

* The hot-working steel C51 has a good
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As a result, an even higher
hot-strength limit can be
achisved.

In adadition, the CS1 has
excellent resistance 1o the
formation of thermal fatigue
cracks (heat cracking).

C&51 is tharafore vary well
suitad for tools with the
highest surface
reguirements.
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The alloy concept of CS1 allows a working hardness of
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The delayed bainitic transformation of CS1 enables the
hardening of large parts with greater safety
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* QOccurrence of the unwanted bainitic phasa
ater approx. 10 minutes.

* Despite high gusnch prassure and strong
circulation, it is difficult to religbly hit this narrow
process window with large pieces.

Stunden Hourg

Time-temperature diagram CS71

+ Manifestation of the unwelcomed bainite
phass only after about 60 minutes.

* This means that mould insarts can also be
hardenso martensitically with greater safsty in
the core.

+ With 1030 °C and 60 minutas hold time, the
CS1 has usud hardness paramsters.
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Significant improvements by CS1 with high surface
requirements and solid components @ KIND&CO

Motorcycle brake lever holder Throtile body

» Large visible surface, which led to the rejection = High surface finish reguirements demanded
of the die after about 3,500 shots. freguent reworking in the 1.2343 ESU moullg,

¢ & TecantareDE o CST disreached LSO resulting in 2 maximum life of 90,000 shots.

13,000 produced pieces at 53 HRC. * A current attempt at a CS1 die with 52 HRC is
without significant reworking at 80,000 shots.
The result is still penaing.
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Significant improvements by CS1 with high surface
requirements and solid components @ N
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Cast cover — memory unit

+ Very high sealing reguirements of the component led to first defects of the inserts from 1.2343 ESU
after about 5000 shots.

* In arecent experiment, the CS1 mola with 53 HRC has so far achieved 7100 rounds without any
abnormadlities.

» The trid is still ongoing.

Sophisticated material solutions | 8



