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High quality tool steel, premium service
and engineering for
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High quality tool steel, ﬂ 3 =
premium service and '
engineering for

Extrusion
Industry

Kind&Co. provides state-of-the-art materials solutions,
technical services and ready to use tools for the
following applications:

E-mobility

Lightweight automotive construction
Construction industry

Aircraft construction

Railway industry
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Kind&Co

For over 130 years, we have been producing high-quality
tool steel exclusively at our site in Bielstein. Kind&Co is still
a family owned business today. We stand for sophisticated
material solutions, highest quality, reliable service and
competent advice - tailored to the respective application.
We have particularly strong application expertise in the
areas of die casting, extrusion and die forging.

Extrusion

The versatility of extrusion practically knows no boundaries.
Almost no other process is so versatile when it comes to
hot forming so many metals. The range of applications for
extruded products is extremely varied.

For example, aluminium alloys that are relatively simple to
extrude are used in aircraft, automotive and railway industry.
New applications such as e-mobility and the continued
need for lightweight automotive construction demands new
material concepts to satisfy such requirements.

We offer new solutions for these applications with our
current, in-house developments such as TQ1, Q10, HP1
or HTR. Since 2016 we have introduced our premium hot-
work tool steel CS1 for the extrusion industry.
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Forging of ESR ingot on the 30MN-press 4

Technical advice

Electro-slag remelting process (ESR) W Qur team of specialist application engineers provides

: service in selecting of correct tool steel. The objective is to
specify the correct tool steel along with the ideal features for
your specific application together with you.

Service

We also use FEM-Analysis to optimize tool design with
the objective of continuously improving performance
and life time across the entire process. We provide
recommendations for you based on the results of our
investigations on damaged or worn out tools.

We provide innovated tool steel solutions for the extrusion
industry with the aid of our relining centre, the database
system, the database which has existed for more than 20
years.
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Our products

In extrusion, we are the market leader as a complete
supplier of ready-to-use tools.

Mantle
Intermediate liner
Inner liner

Stem

Mandrel
Die

Bolster

Die holder

Dummy block, cleaning disc

Technical advice and service Shrinkage process

Our experienced team of engineers, application on container ¥ Mandrels &
experts and production specialists offers you the
following services:
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1. Construction / design

FEM-Analysis and process simulations
Changing the billet lengths and diameters
on the containers

2. Material selection
Technical advice
Application-specific premium steels

3. Inspection

e Hardness test

e Crack test

e Dimensions test

e Ultrasonic test

¢ Magnetic powder test
e Analysis

4. Service

Repair work / welding
Welding sealing surfaces
Honing

()]

. Damage analysis
Usage evaluation
Comprehensive damage diagnostics

Hardness test on container 4
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The classic USN and USD hot-work steels are characterised by
high-temperature strength and excellent toughness.

Hot-work tool steel RPU is recommended if there are more
stringent requirements regarding high-temperature strength and
and temper resistance.

Due to higher process related requirements, the lower-alloyed
tool steels PWM and AISI 4340 are not recommended for this
application.

HWD, HMoD, RM10Co

= HWD
~— HMoD

= RM10Co
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Annealing temperature in °C

The premium steels from our own development

are based on the principle of greatest purity.

TQ1 and HP1 are characterised by the combination of high tem-
perature strength combined with high toughness.

HTR was developed for applications that require extremely high
levels of temperature strength and thermal conductivity.

Thanks to its superior tenacity behaviour, HMoD is preferred for
water-cooled tools.
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Hardness in HRc

TQ1, HP1, HTR, CS1
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The premium tool steels from our own development

are based on the principle of greatest cleanliness.

TQ1 and HP1 are characterised by the combination of high
temperature strength combined with high toughness.

HTR was developed for requirements that demand extremely
great high-temperature strength and/or thermal conductivity.
For more demanding special applications in the 55-57
HRc hardness range, we've developed the new CS1 high-
performance steel.

SA718, SA50Ni, HWF

~— HWF
— SA718

= SA50Ni

700 800
Test temperature in °C

500 600 900

HWEF is an austenitic, curable steel for inner liner, dies, or die
holders that face particularly high temperatures.

With the SA 718 for inner liner in the container during extrusion
of brass, copper, and copper-nickel alloys, it is possible to
achieve considerable improvements in durability.

The material SA 50Ni has an extremely high temperature
strength and is preferred in use for dies, mandrel tips, and
pressure discs.
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Overview of the most important materials for tool technology during extrusion

Martensitic
e
G S Mn G Mo NV W G
1.2343 X37CrMoV5-1 H 11 Z38CDV5 0,37 1,00 040 520 1,20 0,40
usD 1.2344 X40CrMoV5-1 H13 Z40CDV5 040 1,00 040 520 130 - 100 - - -
USD-H 1.2345 X50CrMoV5-1 - - 051 085 030 49 13 - 090 - - -
RP 12365  32CrMoV12-28 - 32DCV12-28 032 040 040 300 28 - 050 - -
RPU 1.2367 X38CrMoV5-3 - Z38VDV5-3 0,38 040 040 500 300 - 060 - - -
MA** 1.2581 X30WCrv9-3 H 21 - 030 030 030 270 - - 035 900 -
HWD** 1.2678  X45CoCrWV5-5-5 ~H19 Z40KCWV05-05-05 0,40 0,30 0,40 450 050 - 2,10 450 450 -
PWM 1.2714 55NiCrMoV7 ~L6 55NCDV7 055 030 080 1,10 045 1,70 0,10 - - -
N400 1.2767 45NiCrMo16 ~6F7 45NCD16 045 025 040 1,35 025 4,00 - - - -
RPCo** 1.2885 X32CrMoCoV3-3-3 H 10A - 032 040 040 300 28 - 060 - 300 -
RM 10 Co**  1.2888 X20CoCrWMo10-9 - - 020 020 050 950 200 - - 550 10,00 -
HMoD** 1.2889 X45C0oCrMoV5-5-3 H 19A - 045 030 040 450 300 - 200 - 450 -
CR7V-L Spezial - - - 042 050 040 650 130 - 080 - - -
csi* Spezial - - - 050 030 040 500 190 - 055 - - Nb+
GSF Spezial - - - 028 030 0,70 280 060 1,00 040 - - -
HP1* Spezial - - - 035 020 030 520 140 - 055 - - Nb+
HTR Spezial - - - 032 020 030 220 120 - 050 380 - -
TQ1*/Q10 Spezial = - - 036 025 040 520 190 - 055 - - -
Austenitic
© Tyicalanaysis%byweight
$C S MnoCr Mo NV W G
AWS* 1.2731  X50NiCrWV13-13 - - 050 1,40 0,70 1300 - 13,00 0,60 2,40 -

MA-Rekord* 1.2758 X50WNiCrvCo12-12

- 055 1,40 0,70 4,00 060 1160 1,10 12,00 1,50
HWF** 1.2779 X6NiCrTi26-15 A286  Z6NCTDV2515B <008 <100 1,10 1500 1,50 26,00 - = - Ti210

Nickel-based alloy

UNS Nb 5,0

SA 718** 2.4668 NiCr19Fe19Nb5Mo3  No NC19FeNb 0,06 <035 <035 19,00 3,00 53,00 - - - Tio9
7718 Al0,5

- . _ Rest _ _ Ti 3,0

SA 50 Ni 2.4973 NiCr19CoMo R41 <012 <050 <010 19,00 9,50 Balance 11,00 A16

* produced via the ESR-process
**for heavy metal extrusion only



Material recommendations for light metal extrusion
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e High standard: standardised alloy concept, but
excellent finish at Kind&Co.

e Q10 for inner sleeves with exceptional durability,
particularly with problems such as deformations on
sealing surfaces

e TQ1 or HP1 are suitable for sophisticated extrusion
tools and long durability (TCO reduction)

o TQ1 for thin-walled profile geometries - without
nitration

e (CS1is of particular interest for frequently used tools,
e.g. extrusion punches and dies

Steel grades per product group on light metal including typical hardness (HRc)

HRc Mantle n:gézéte Inner liner Stem Die Bolster  Die holder D;r;;:y Tie rod czﬁrsnsn
PWM 41-45 41-45 32-38 32-38
GSF 41-45 32-36 32-36
TQ1/Q10 40-44 51-53 51-53 48-53 51-53

HP1 40-44 47-51 50-52 47-51 47-51

CS1 55-57 55-57 50-57 50-57

* The alloy concept is standardised for our “High Standard” grades.
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Material recommendations for heavy metal extrusion

’ Premium . High Standard

High SA50Ni @
Rm10Co/ SA718@
HTR 8 HMoD @ HWF
RPU@® cs1 0 oTQ1/
Q10
USD @ HP1 ®

USN®

Medium

---high-temperature strength -----------

Low

Low Medium High

High Standard: standardised alloy concept, but
excellent finish at Kind&Co.

SA 718 inner liner for extrusion of Cu alloys with
improved durability compared to HWF

EDELSTAHLWERK

High

HMoD @
Rm10Co® @ cs1®
HTR® RPU SA50Ni @
SA718 @
UsD@ HWF @
TQ1/Q1 .0.

USN @ HP1

Medium

-+ wear resistance at high temperatures ---

Low

Low Medium High

HTR interim sleeves with excellent temper resistance
and enhanced thermal conductivity, successfully
combined with SA 718 inner liner

Steel grades for tools made for heavy metal extrusions with details of hardness (HRc)
usne
uspt
RPUT
Ta/ai
cst
RPCo
RM10Co
HwD
HmoD
HR
Aws
HWE
saTis
SASONI

* The alloy concept is standardised for our “High Standard” grades.

48-50
48-51

W
QJ
W
(09)
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Technical advice and service

We can stimulate various material features, as well as
simulate thermal and mechanical loads. This method
identifies critical areas on tools, with the potential of

Examples of several design improvements with the aid
of FEM-simulations and empirical development steps

KCPC - Kind&Co.
Power
Connector

FEM-analysis of
mechanical pressure

Optimised container
lifting device

A modern container consists of

e  Multi-part design

o 1 to 8-zone heating system

e 110 4-zone air system

e AP-system (Air Protection system)

e KCPC (Kind&Co. Power Connector)
e Individual shrinkage technology

Necessary information for the FEM-simulation

Container
Pressing force [MN] [}
Specific load [MPa]
Temperature of billets [°C]
Extrusion cycle time [round billets/h]
Extrusion time [sec.]

Temperature of container [°C]

Ambient Temperature [°C]

EDELSTAHLWERK

optimization in design and material selection. Experience
from many relining orders supported by FEM-simulations
lead to optimised tool solutions.

Examples for optimising temperature
management in container

FEM-simulation of Optimised resistance
AP-System, :
temperature . . heating system
[T Air Protection . . .
distribution in with various heating
: system
containers zones

Example of a modern AP-System (Air Protection)

e The AP-system prevents thermal shock cracks in the
mantle.

e Dry and cooled air flow for regulating an uniform
temperature level inside the container, which is
achieved by AP-system.

Without AP-System With AP-System

Stem Die holder Mandrel
[ ] [ ] [ ]
(] (] ([ ]
([ ] [ ] [ ]
(]
[ ]
(]
[ ] ([ ]
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Typical wear on containers on light metal
extrusion and possible solutions

“The 10 golden rules” from Kind&Co.
for container design

1.

Start extrusion from a container if the

temperature > 380°C.

Homogeneous temperature distribution in the
longitudinal direction (aluminium +-25°C).

Multi-part design of the container if Pspez > 600 MPa.
Positive shoulder to inner liners from austenitic steel
HWEF and to inner liners from SA718 nickel-based alloy.
Negative shoulder with martensitic steels (USN, USD,
Q10, RPU).

Abrasion or damage to the inner liner bore:

Repair by readjustment of the motion axis of extrusion
stem/pressure disc and container;

setting and gap dimension of dummy block

Deformation and cracks on sealing surfaces:
Checking installation position of dies and die holder;
use of premium material Q10 with higher hardness and
the same level of ductility

Air inclusions between billets and inner liner:
Dimension and hardness testing of liner, intermediate
liner in the container and dummy block:

Check burp cycle on the press;

Switch to Q10 inner liner

10.

Projection on the inner liner on the die side for the
sealing face (conical/flat) of at least 10 mm.

Heating elements in the centre of the container mantle
minimum distance of 80 mm.

Power connector for heating system on stem side
(KCPC).

Container is as large as possible d > 2; container starts
with inner liner > 50 mm wall thickness.

Air cooling on the intermediate liner due to product and
customer requirements or to reduce temper effects
and plastic deformation on the container.
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Typical wear on containers on heavy metal extrusion
and possible solutions

Ea = > R g _ \ e Thermal shock cracks in inner liner bores:

’ R 3 \ Reduction of cracks by using SA718 inner liners.

e Deformation of conical sealing face: Check cleaning
intervals in press operations;
Use of SA718 inner liners.

e Abrasion of inner liner bore during the extrusion
process:
Use of SA718 inner liners with > 300 MPa higher
strength compared to a standard HWF inner liner.

Comparison of lifetime for HWF- and SA718-
inner liners during extrusion

i NPy _ :
HWEF (1000 — 1150 MPa) after 30,000 Cu billets, coarse SA718 (1250 — 1400 MPa) after 150,000 Cu billets, fine
network of cracks with eruptions network of cracks
Temper effect and its plastic deformation across the Temper effect and its plastic deformation across the
container length container length as a diagram
r 1400
1300
£ 1200 i R
€ 1100 local radial expansion of interim liner @d = 4.2 mm
z 1000
£ 900
o
§ 80
® 700
600
local radial expansion in mantle bore @d =9 mm
500
Changeover of containers to air cooling; use of high L
temperature strength materials and HTR intermediate stem side test positions every 100 mm die side

liners in combination with SA718 inner liners . L
—@— intermediate liner @D

—m— intermediate liner @d
—aA— mantle bore @d




Production processes
Melting

Forging

Heat treatment
Mechanical processing
Vacuum hardening

Surface treatment

Products

Hot-work tool steels
Cold-work tool steels
Die forging steels

Plastic mould steels

Industries

Die casting
Extrusion

Die forging

Pipe technology
Plastics technology
Hot-stamping

Special applications

Kind&Co., Edelstahlwerk, GmbH & Co. KG
Bielsteiner Str. 124-130 - D-51674 Wiehl

Fon. +49 (0) 22 62/ 84-0 - Fax +49 (0) 22 62 / 84-175
info@kind-co.de - www.kind-co.de

Legal notice: Kind&Co., Edelstahlwerk GmbH & Co. KG - Bielsteiner Str. 124-130 - D-51674 Wiehl - Cologne Local Court HRA 16845 - Ust.-Id.-Nr.: DE 122533279
Individual liable partner: Kind&Co., Edelstahlwerk, Verwaltungsgesellschaft mbH - Headquarter Wiehl - Cologne Local Court HRB 82941

Management: Susanne Wildner (Chairman), Dr. rer. nat. Martin Léwendick

The information in this brochure is provided without any warranties. If you come across mistakes or wrong information please let us know. 05/21



