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Short Description

Light, Exceptionally Strong, and Safe
— The Future Technologies of the
Automotive Industry

METAKUS

Application Field - Press Hardening

In the automotive industry, the application
of high-strength steels creates new oppor-
tunities for modern lightweight construction
while, simultaneously, offering increased
crash safety. Direct press hardening primarily

employs blanks coated with aluminum silicon
(AISi) made of boron-alloyed 22MnB5 steel,
which can be press-hardened. The blanks are
heated to approximately 900°C - 950°C and

austenitized in a continuous furnace / roller
hearth furnace.The amount of time the blanks
spend in the furnace depends upon the thick-
ness of the metal sheet, and, in total, ranges
between 150 s to 420 s. The main purpose of
the AISi coating is to prevent decarburization
and scaling during heat treatment of the steel
substrate.

Differentially cooled blanks on the furnace exit roller track.



Visual Quality Check: Thus far, vital visual checks have been possible

throughout all process steps of press hardening except in the continuous

furnace. The high operating temperature of 950 °C inhibited a direct

view into the furnace. The furnace represented a type of black box.
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Schematic illustration of the individual manufacturing steps in press hardening.
Problem

During the heat treatment of AlSi-coated
blanks, the surface layer system is subject to
different phases owing to diffusion proces-
ses. Roller hearth furnaces and the correlating
transport system result in liquid Al components
being deposited on the ceramic rollers at tem-
peratures ranging from approximately 580°C to
855°C due to the relative movement between

Deposits of Al components on the ceramic

transport rollers of the roller hearth furnace.

the primarily ceramic transport rolls and the
AISi coating (the coating is a liquid state in this
temperature range). This causes contamination,
which leads to significant disruptions during
production.

Possible Production Disruptions:

Roller build-up/breakage/deflection

Blank displacements

Cracks in the radiant tube

® Recuperation function
problems/Burner defects

® Process disturbances

Thermal distortion (Patch, TWB, TRB)
® Reduction of material waste

e Condition of the heat treatment
system and furnace insulation

® Amount of furnace scrap/maintenance
and servicing tasks

® |[ntegrated temperature sensors

e |dentification of critical
heat treatment zones.
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Technical Data

MFI T38 Catches the Smallest
Changes tven at the Highest
Temperatures!
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Video Endoscopy System

The video endoscopy system developed by
METAKUS Automotive GmbH - METAKUS
Furnace Inspect — T38 - enables the direct
visual inspection of heat treatment equip-
ment while operating at high temperatures.
The special cooling system allows the video

endoscopy system to be employed for short
periods of time at temperatures up to 1400 °C
and at temperatures up to 1100 °C long-term.
Owing to its light weight and an external dia-
meter of only 38 mm, it is additionally capable
of stationary or mobile application.

Water inflow

Compressed air/nitrogen
Sufficient for mobile
application

t

Water outflow

Only necessary for

Only necessary for
continuous application

continuous application

Specialized cooling was developed for the
video endoscopy system METAKUS Furnace
Inspect -T38 in order to withstand the

high furnace temperatures long-term.




Technical Specifications

Technical Data

External diameter 38 mm

WorRing length Customer-specific design
Total length Customer-specific design
Water cooling connection for outflow and return flow G1/2"

Compressed air or nitrogen cooling connection G1/4"

- Short-term up to 1400 °C

Application temperature
- Long-term up to 1100 °C

Image transmission Video IP

= Water cooling
- Compressed air cooling (2 — 6 bar)

Cooling system
Electric connection 100 - 250 VAC 50/60 HZ

Video output/interface RJ45

- 91° horizontal (additional opening angles possible)

Opening angle
= 45 ° vertical

Viewpoint - 0° & 45 ° standard (additional views available depending on the specific application)
Camera resolution 1920 x 1080 pixels
Weight Based on the desired working length, between 1.5 and 6 kg

Accessories

Integrated temperature monitoring including display
Integrated bulk meter for water cooling
Stationary complete solution concept for permanent monitoring of the inside of the furnace and for visualization in the operating field

Adaptation of the visualization software and integration of equipment-specific information, i.e. roller numbers in the live image
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Extended field of vision

Conventional Inspection Holes METAKUS Furnace Inspect — 0° Camera Head

View Field: = 5.2 m

(ETAKUS

Different camera head angles available:

View Field: ~ 5 m

METAKUS Furnace Inspect - 45° Camera Head

View Field: ~ 13.1 m
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Application Examples
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The visualization software T38 not only
offers full HD images from every area of the
furnace interior, but enables the integration
of equipment-specific information, such as

the roller numbers in the live image.

The stationary T38s can be connected easily to form a
comprehensive solution that makes it possible to monitor
every area of the furnace at all times.
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Roller hearth furnace, picture: © schwartz GmbH The combination of multiple T38s enables comprehensive

monitoring of the furnace interior.

METAKUS Automotive GmbH has also developed

METAKUS Furnace Inspect - TB70, a mobile heat

protection box for temperature measurement

in industrial heat treatment units.

www.metakus.com




