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Graphite is more than just pressed 
carbon. To us, GTD Graphit 
Technologie GmbH, it is inspiring, 
fascinating and exciting at the 
same time.
 
We specialize in the most demanding
graphite and C/C applications. We consider
ourselves creator of ideas, development
partner and supplier for the most
diverse companies and industries.

We work with
		Graphite
		C/C
	 Carbon graphite
		Graphite foil
	 Coated graphite & C/C

We offer handling- and 
transportation systems for
		Aerospace industry
	 Automotive industry
	 Medical engineering
	 Tool design and construction

Being a subsidiary of Toyo Tanso Ltd., the 
world’s leading manufacturer of isotropic 
graphite, we have a market position that 
opens doors for us and provides our custo-
mers with security. Our aim is to optimize 
processes of our customers, to save the 
environment and to become a little better 
every day.

Our Competence - Your Advantage
We Think in Graphite

Our production facilities in Japan: (1) Takuma Plant, (2) Tokan Kago Plant, (3) Hagiwara Plant 
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Our high-quality solutions are 
based on graphite production from 
planning all the way to processing 
by a single company.
 
They are as versatile and forward-looking
as our customers.

We deliver ex warehouse and are a compe-
tent partner for special designs of all kinds.
Particularly in the specialized field of high-
temperature applications, our long-term
and economic C/C and graphite develop-
ments support new production approaches
and improved quality.

Fields of Application
 Continuous high-temperature
  Vacuum furnaces
  High-temperature brazing
 Sintering
  Special products

Vacuum furnace with C/C rack

Continuous furnace with oil quenching

High-Quality Solutions for High-Temperature Applications
Our Fields of Competence
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Graphite is especially suitable for 
high-temperature applications 
under vacuum or inert gas 
atmospheres because of its 
chemical, physical and thermal 
properties. 

As a standard, we work with four materials
that can cover all common applications. 

We are able to reproduce nearly any desired
shape and design requirement in-house.

If necessary, we utilize additional suitable
materials from Toyo Tanso. This ensures 
we employ only the best graphite qualities 
while maintaining our reliable supply capa-
bilities.

High-Temperature Applications
  Resistance heaters
  Charging elements
  Pillars of charging elements
  Furnace components (support systems, 

fastening elements) 

Advantages of Graphite
  Low weight
  Relatively low expansion
  High thermal stability
  High thermal shock resistance
  Excellent processability
  Isotropic

Machining of graphite C/C rack C/C plates

First-Class Qualities with On-Time Delivery
Graphite: Utilizing the Diversity of Materials
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High-Strength, Lightweight and Long-Lasting
C/C: Ideally Suited for High-Temperature Ranges

C/C (carbon fiber-reinforced carbon) is  
a high-performance fiber composite ma-
terial consisting of a carbon or graphite 
matrix and carbon fibers.
 
Introducing the fibers leads to a high-tem-
perature resistant material that can be used 
under inert gas atmospheres or vacuum 
at temperatures above 2000° C. Its high 
specific resistance and rigidity, in combina-
tion with its excellent chemical and thermal 
stability, make C/C a versatile construction 
material.

Energy Efficiency
Although its heat absorbing capacity is 2.5
times higher than that of metal, C/C provi-
des a significantly better energy balance
than all comparable materials because of its
extremely low density. For high temperature 
applications this means reduced heating
and cooling times as well as less energy
demand.

Weight Reduction
Racks and components made of C/C are  
8 - 10 times lighter than classic steel racks.
Consequently, they enable optimized proces-
ses and working cycles and even contribute 
to the prevention of accidents.
 
Distortion Resistance
Due to its molecular structure, which has
almost no tendency to change even at the
highest temperatures, C/C is extremely
distortion-resistant and maintains its shape
even after thousands of uses. It reaches its 
highest stability at temperatures of about 
1800° C. Its expansion on 1 meter tends to 
zero at 1000° C. A comparable metal rack 
expands by about 1.1 cm (approx. 1/2“).

CX-31 CX-74 CX-76

Reinforcing fiber
Carbon
Staple fibers

Carbon
6k-Roving

Carbon
6k-Roving

Type of reinforcement Fabric 0/90° Fabric 0/90° Fabric 0/90°

Density g/cm3 1,61 1,51 1,58

Spec. electr.  
resistance

µ Ω m (//) 22 23 20

Flexural strength MPa (//) 90 140 185

Shear strength MPa (//) 10 – –

Pressure resistance MPa
(//) 80 95 120

(^) 220 260 260

Tensile strength MPa
(//) 98 185 250

(^) – – –

Young’s modulus GPa (//) 47 111 113

CTE (20-1000°C) x10-6 K-1
(//) < 1 < 1 < 1

(^) 4,10 8,10 8,40

Thermal conductivity W/mK
(//) 31 35 44

(^) 12 6 9

(//)  =  parallel to fiber plane;   (^)  =  perpendicular to fiber plane

The figures given above are typical values based on our experience and are not guaranteed.
Material and production-specific variations have to be taken into account
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No Wear
Classical charging racks made of cast iron
or steel initially tend to distort because of
thermal loads and then become brittle.
Furthermore, they grow due to the tempe-
ratures and atmosphere when used in high-
temperature ranges, resulting in limitation
of their service life. Thus, there is the risk of
additional financial and personnel costs as
well as, in the worst case, a production loss.

Robustness
Due to their special fiber structure, fracture 
behavior and mechanical load capacity, C/C 
racks are very robust. They allow for easy 
handling and are the ideal choice for long-
term usage.

Thermal Shock Resistance
C/C remains resistant to shock, even under 
extreme thermal conditions during heating
and cooling in oil baths. It does not embrittle
or crack or suffer any other damage.

Profitability
C/C solutions pay off despite the higher
purchasing costs. The exceptionally long life
and the advantages of automation can be 
calculated for every single project. 
We will be glad to assist you.

CX-31 made from carbon 
fiber segments, woven in two 
directions

CX-74/CX-76 with a 12k car-
bon fiber in two directions

Fiber reinforced material offers many advantages: C/C plates

C/C shows a pseudoplastic fracture behavior, similar to that of wood

Staple fiber 12k-Roving
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Material Advantages
  High distortion resistance
  Low density
  Excellent energy balance
  High thermal stability
  High thermal shock resistance
  Long service life

in comparison Steel 1.4818 (example) C/C

Density 7,9 kg/dm3 ~ 1,6 kg/dm3

Flexural strength (at 1000° C) ~ 10 MPa ~ 230 MPa

Spec. thermal cap. (at 1000° C) 0,7 kJ/kg K 1,8 kJ/kg K

Energy for heating 1 dm3 
from 20° C to 1000° C

Q = m cP ∆t
5400 kJ 2800 kJ

100 % ~ 50 %

Energy with same stability Q = sC/C /ssteel m cp ∆t
~ 16000 kJ 2800 kJ

100 % < 20 %

Physical Superiority in comparison to Steel and Casting Frames
C/C in Oil Quenching

The thermal treatment of steel in 
continuous furnaces and multi-
purpose chamber furnaces places 
exceptionally high demands on all 
components due to the extreme 
temperature differences.
 
This applies to the furnace itself and 
the charging elements which are exposed 
to the highest loads. Instead of the classic 
steel and cast iron trays used in the past, 
now charging racks made of C/C are the 

 Although its heat-absorbing capacity is 2.5 times higher, C/C clearly has a better energy balance because 
of its low density and high thermal stability. 

first choice in many cases. Their high sta-
bility and extreme distortion resistance are 
essential advantages that come into play, 
especially in automated processes. Their low 
density and weight not only facilitate hand-
ling, but also ensure an exceptional energy 
balance as compared to trays made of steel 
or cast iron. 

Please note: before using C/C racks it is 
absolutely necessary to examine the operati-
onal, chemical and physical influences on the 
racks. We will be glad to give you  
on-site advice.

C/C rack with integrated vertical rods

Load moving into a continuous furnace
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CTE [x10-6 K-1]

Production Advantages
  Automation possible
  Reduced costs of energy
  Easy handling
  Long service life
  No setting times
  More runs per rack
  Higher packing density achievable
  Shorter cycle times

CTE Comparison

Economic Advantages
C/C charging racks pay off. They provide
calculable advantages even at a higher initial 
price. They enable shorter cycle times with 
significantly longer service life, are up to ten 
times lighter than steel racks and do not dis-
tort. This makes handling easier and reduces 
the amount of work involved as it eliminates 

the need for straightening work on distorted 
racks and ensures continuous production. 
These advantages play a key role, especially 
when using automatic charging and  remo-
val systems. Another factor becoming even 
more important with increasing energy costs 
is the excellent energy balance provided by 
C/C racks due to their low overall heat-absor-
bing capacity.

The low CTE (coefficient of thermal expansion) is one of the biggest advantages of C/C and Graphite.

Graphite/C/C

Glass

Iron

Steel

Copper

Aluminum

Lead

C/C rack for lightweight components with integrated vertical rods made from graphite
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Graphite and C/C used as Heating Elements and Transport Systems
Graphite and C/C in Vacuum Furnaces

 Material Advantages
  High thermal, chemical and physical stability 
 Optimum availability of standard products
 Individual special designs 
  Increased production

C/C also provides a number of clear 
advantages over conventional 
materials for vacuum furnaces.
 
On the one hand, C/C is used for charging 
racks in a similar way as in continuous 
furnaces. On the other hand, it is suitable for 
the construction of furnaces themselves 
because of its excellent material properties.

C/C rack used in a vacuum furnace

C/C rack in a vacuum furnace with a heavy load

Special design: Vertical rods are interconnected 
with the rack
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Charging Racks  
C/C charging racks are optimally suitable  
for use in most vacuum furnaces. At the 
customary temperatures in vacuum fur-
naces C/C does not react with process gases 
such as nitrogen and argon. Their high ther-
mal shock resistance ensures a long service 
life and thus plannable processes and cycles. 
The low weight and easy handling are ad-
ditional reasons for using them. 

Production Advantages
  Shorter cycle times
  Reduced costs of energy
  Easy handling
  Long service life
  No setting times
  Higher packing density achievable
  More runs per rack
	

Please note: before using C/C racks it is 
absolutely necessary to examine the opera-
tional, chemical and physical influences on 
the racks. We will be glad to give you on-site 
advice. 

Integrated C/C elements provide protection 
against point loading and abrasion
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GTD-HybridSystem® Rack Combines the Advantages of both Materials
Patented HybridSystem® made from C/C & Ceramics

Our hybrid rack is the optimal 
solution for applications with 
temperatures over 1000° Celsius. 
 
The European patented system combines 
the unique properties of C/C and Ceramics  
in heat-treatment applications taking the 
different coefficients of thermal expansion 
of both materials into consideration.

Various patented guiding and holding sys-
tems successfully prevent the Ceramic inser-
tions from falling off the rack. That means 
the components can also be placed upright 
on the rack like turbine wings with different 
centers of gravity.

Advantages of GTD-HybridSystem®

 Absolutely no distortion
 Light-weight for better handling
  Superior energy balance  

lowering energy costs
 Automatic loading possible
  Faster product cycles  

leading to higher profitability
 Long life time and safe processes
 Long-lasting protection from corrosion
 Optimal quality of components

Patented GTD-HybridSystem® with integrated ceramic support elements
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Fast and Reliable Supply from Stock
C/C Standard Components for Vacuum Furnaces

Sheets and Profiles
The plates and profiles we have in stock with 
different standard dimensions and strengths 
provide the ideal base for lining the furnace 
chambers because of their physical pro-
perties. Their particular strength reliably 
protects the sensitive insulation from mecha-
nical or chemical damage for a long period 
of time.

The high availability of standard products  
ex warehouse (we will be glad to adapt them 
to your special requirements) enables us to 
provide replacements quickly and reliably in 
the case of damage and thus reduce down-
time and costs.

Fastening Elements
Screws and nuts made of C/C are the ideal
choice for fastening elements in high-tempe-
rature ranges since their resistance increases 
with rising temperature. Unlike metals, they 
do not become brittle and therefore have a 
longer service life.

In addition to standardized dimensions, we 
manufacture customized products such as 
countersunk screws and hammerhead bolts 
as well as other forms. Our product range 
comprises metric threads and nearly all 
other thread types such as UNC and UNF. 

We deliver:
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Reliable holding fixtures made from 
Graphite or C/C will successfully 
keep your brazing objects in place
 
Higher quality requirements with regards
to pressure resistance and flux inclusions
make high-temperature brazing increasingly
necessary. However, this involves the risk of 
distortion of components, hardened
through cold work.

Therefore, we recommend the use of C/C or 
graphite holding fixtures to obtain reliable 
reproducible results. Due to their high ther-
mal stability and distortion resistance, they 
provide a reliable fixture for the component
to be brazed.

Under all circumstances the different expan-
sion properties of the materials have to be 
taken into account for the design. We will be 
glad to provide support in developing the 
optimum and most cost effective solution  
for your requirements.

 Advantages of C/C-Holding Fixtures
  Safe attaching of workpieces
  Protection from dripping solder
  Suitable for multistage charging racks
  Lightweight construction, easy handling

The Optimal, Affordable Solution
High-Temperature Brazing with C/C-Holding Fixture

C/C holding fixture for round 
components with different 
diameter

Brazing of components on a hol-
ding fixture made from graphite
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Advantages of C/C or Graphite
  Automation possible
  Lightweight construction, easy handling
  Lower energy costs

Atmosphere Reaction starts at Reaction

Air 500 ~ 600 °C Oxidation

Water vapor 700 ~ 750 °C Oxidation

CO2 800 ~ 900 °C Oxidation

H2 1000 ~ 1200 °C Methanation

N2 2000 ~ 2500 °C Cyanide formation

CI2 2500 °C Evaporation

Ar 3000 °C Evaporation

Vacuum 2200 °C Evaporation

Efficient Alternative to Metal Systems
Sintering with C/C- or Graphite Transport Systems

Using solid transport or receiving 
systems made from Graphite or C/C
you will create the optimal 
conditions  to economically produce 
large volumes  of metal parts 
during the sintering process.
 
Our graphite and C/C solutions provide 
excellent alternatives to classic racks. Their 
special material properties are ideal for using 
them in temperature ranges above 1300° C 

that are often reached in the metallurgical 
field. They support the ever-increasing de-
mands on the products’ dimensional stability 
and the options for automating processes. 
We will be glad to provide advice on possible 
contact reactions between the sintered pro-
ducts and graphite or C/C and develop the 
appropriate protective measures.

Reactions between Graphite / C/C and Process Gases: Reactions such as oxidation, methanation or carbide 
formation occur under certain conditions during thermal treatment. 

Holding system for sintered parts  
with fixed vertical rods made from graphite
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Competent Initial Consultation 
Thanks to our long-term experience in the 
design, production and processing of graph-
ites and C/C we are able to advise our cus-
tomers in a comprehensive and foresighted 
manner. It all starts with an initial conversa-
tion to work out the precise tasks and an 
analysis of optimization potential. 

Well-Coordinated Design Phase 
Right from the development phase we use 
computer-aided strength calculations aimed 
at providing cost and material optimization. 
By doing so, we can process nearly all com-
mon CAD formats (2D: DXF, DWG; 3D: Solid-
Works, STEP, IGES). Our long-term intensive 
cooperation with renowned research insti-
tutes helps us to find new approaches and 
optimize existing ones consistently.

Computer-Optimized Evaluation 
Finished constructions are subjected to 
standardized evaluation methods with inte-
grated collision tests. This enables us to de-
tect and eliminate potential problems before 
making prototypes and saves costs and pre-
cious time. Moreover, tested constructions 
can be realized with maximum reliability. 

Assured Production 
Since we only use our own iso-graphites  
from Toyo Tanso, we can guarantee constant 
graphite and C/C qualities to our customers. 
Our leading-edge manufacturing plants pro-
vide manifold application options for CNC-
controlled processing methods even includ-
ing our own high-temperature furnace.

Design of racks using SolidWorks for 3D visualization

All Around Service with Superior Quality
Design, Construction and Realization of Your Needs

Quality assurance is ensured directly at the 
component
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Standardized Process Flow
Production schedules that we develop in 
cooperation with our customers are stipu-
lated as the binding basis for determining 
and monitoring the running times of the 
individual development stages of construc-
tion. Thus we always keep optimal track 
of all deadlines and costs and can identify 
deviations and initiate countermeasures at 
an early stage, if necessary.

Special Solutions and Volume 
Production 
We are prepared for all batch sizes, manu-
facture one-off parts and implement large-
scale production. We ensure  processing 
times are as fast as possible and the resourc-
es are used responsibly. 

Our Aim: Win-Win
We regard the sale of a product in its entirety. 
It does not end when delivered and will be 
continued systematically afterwards. This 
means we want to know about our custom-
ers’ experiences with our products and learn 
from that. Continuous improvement is not a 
catchword for us, but the basis of our work.

Extensive experience in the construction, production and machining of graphite and C/C

We adjust our comprehensive service to your needs
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Continuous Growth
Our Company

GTD is responsible for the 
distribution and the refinement of 
Toyo Tanso materials in Germany, 
Austria, Hungary, Poland, Czech 
Republic, Slovakia, and the German 
speaking part of Switzerland. 

Our continuous growth is reflected in an in-
creasing number of employees. In addition, 
we have for many years successfully offered 
vocational training in commercial and techni-
cal disciplines. 

DIN certification
We have an integrated management system 
and have summarized the requirements of 
the DIN EN ISO-9001:2008 and DIN EN ISO-
14001:2009 in a manual.

In 2000, GTD was certified for the first time, 
according to DIN EN ISO-9001:1994 by the 
NIS-Zert.  Certification was renewed in 2003 
(status 2000), 2007, 2010 and 2013 (certifi-
cation by the BSi, status 2008).

In 2003, GTD was certified and implemen-
ted the requirements according to environ-
mental standard DIN EN ISO-14001. We thus 
want to emphasize that we are striving for 
an eco-friendly production.
Certification was renewed in 2006  
(status 2005-2006), 2010 and 2013  
(certification by the BSi, status 2009).
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Newly constructed GTD production and adminstration buildings in Langgöns. Source: Bavaria Luftbild Verlags GmbH



GTD Graphit Technologie GmbH 
Raiffeisenstraße 1 

D-35428 Langgöns 

Germany

3 +49 (0) 64 03 / 95 14- 0 

I +49 (0) 64 03 / 95 14- 25

info @ gtd-graphit.de 

www. gtd-graphit.de
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Ideas for InnovationsIdeas for Innovations

Your direct and fast 
contact to GTD: Scan 
the QR-code and save 
the contact details as 
a vCard

●  Toyo Tanso companies     ●  Distributors


