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Premium Tool Steel Solutions for Efficient Hot-Stamping Applications
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Hot-Stamping — The Leading Technology for Autmotive Light Weight
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Hot-stamping tools are extremely expensive
and therefore require a reliable performance
of some 100.000 pieces.

Economic hot-stamping production requires
short cycle times and highly effective cooling
of the produced components.

Premature tool failures or unexpected repair
work due to excessive wear need to be
avoided.

The performance of hot-stamping tools
depends to a high degree on an analysis of
the loads of the tools, an appropriate tool
steel selection and proper heat treatment.
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Loads on Hot-Stamping Tools and Required Tool Steel Properties
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Load Situation Requirement Importance

TR 2K ERME

Pressure [ Abrasive wear Hardness,
Carbide content
Thermal load in | | #EARREIIAGE | B BE WRLhEE
contact zone Thermal load Tempering
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Recommended Tool-Steels for Water-Cooled Hot-Stamping Tools

HEFE A T K m R R R R T B4

PIr R = (4=23547) HEEE

Steel Alloy content in mass-% Recommended

designation : Hardness in
1.2344 (H13) 0,40 1,00 0,40 5,20 1,30 1,00
CR7V-L 0,42 0,50 0,40 6,50 1,30 0,80 54 - 58

For high toughness requirements CR7V-L is available as an Electro-Slag-Remelted (ESR)
special steel providing significantly improved purity and homogeneity.

W EIERR K, BARMEAE - B (ESR) RIRICR7V-LAH#, w5 g miiNAr ey ol i
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Influence of Electro-Slag-Remelting (ESR) on Properties of CR7V-L

HEEZ (ESR) YWCR7V-LIERERISEN

Improvement of homogeneity The ESR Process:
by ESR Purifies the steel,
v s S « Improves the steel’s homo-
8 1 ESRAGE IR T geneity macroscopically and
microscopically,
« Improves toughness
considerably,
» Allows for higher hardness
values and wear resistance.
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Recommended Tool Steels — Tempering Behaviour
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Recommended Tool Steels — Thermal Conductivity

HEN TR - SR

Thermal Conductivity in W/(m*K)

PIES R
Steel grade Test temperature in °C / iR G E
P
1.2344 (H 13) 25,5 27,1 21,7
CR7V-L 26,7 29,8 30,8
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The special steel CR7V-L provides all necessary material properties for a successful
application in the hot-stamping technology:

« High abrasive wear resistance,

« High hardness,

« Excellent tempering resistance,

« Thermal conductivity exceeding the standardized hot-work tool steel 1.2344 (H 13).

CR7V-L is available as an Electro-Slag-Remelted steel for highest toughness requirements.
CR7V-L has been approved and used worldwide by all leading hot-stamping companies.
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Tailored Tempering Process
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Tailored Tempering Process — Recommended Tool Steel

EBRIEIKRTZ - #HFEN TR

Alloy content in mass-% Recommended

hardness
AN
SRR in HRC

O KT

HMoD 0,4 50 - 52

For best homogeneity, cleanliness, and toughness HMoD is exclusively produced by Electro-
Slag-Remelting (ESR).

The high concentrations of Molybdenum and Cobalt provide highest high-temperature
strength and tempering / long-time tempering resistance.
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Special Steel Grade HMoD - Tempering Behaviour
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Special Steel Grade HMoD - Long Time Tempering Behaviour
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Development of Size, Shape, And Cooling of Hot-Stamping Tools

POPEREER R, BRMSHNLR

Modifications within 10 years:

« Tool sizes increased

« Shapes modified from simple
to complex,

* Number of cooling channels
increased,

» Distance between cooling
channel and working surface
reduced to few millimeters.
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Corrosion Induced Crack from a Cooling Channel
A EIJKE R 5 [RERI LKL

> %, s Corrosion induced crack

| 'S from a cooling channel to
working surface of a hot-
stamping tool.

MR EN7KE B R R ALY
TEREBIE 7 A RSE

www.kind-co.de




KIND&CO

EDELSTAHLWERK Sophisticated Materials Solutions

Water Leakage from a Cooling Channel
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Corrosion crack as starting point of a dynamically growing crack
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General corrosion Pitting corrosion Corrosion induced crack
— RR T 1 RS BTl [REAYZEET

Mainly two factors are responsible for corrosion induced cracks:
» Poor water quality, especially high chlorine concentrations,
« High hardness of the tools
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Critical Hardness Range of Hot-Stamping Tools Concerning Corrosion
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Use closed cooling water circuits.

Check cooling water regularly. High
concentrations of chlorine favour the
formation of corrosion pits.

Consider the addition of corrosion
inhibitors to cooling water.

Only best and sharp drill tools should be
used during tool making.

Use of Electro-Slag-Remelted (ESR) is
highly recommended.

Avoid hardness within secondary
hardness maximum of the tool steel.
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Efficient hot-stamping production
requires highly developed tool steel
solutions.

Kind & Co.‘s special steel grade CR7V-L
successfully balances the required
mechanical properties.

CR7V-L has proved its superior suitability
worldwide not only for hot-stamping of
steel sheet components, but also
aluminium and nickel-base alloys.

Corrosion and corrosion induced cracks
are among the most frequently observed
failure reasons, Kind & Co. recommends
to balance the tool steels properties
towards sufficient toughness and
protection against corrosion.
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Kind Special Alloys (Beijing) Trading Ltd.
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David Wang E/EZ
MP: 13911 808 202
David.Wang@Kind-special-alloys.hk

Web: www.kind-special-alloys.hk
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