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Business Division: Titan Matrix Composites



Titan Matrix Composites (TMC)
Perfectlyimplemented



Problem1:

Costper kg to spaceandto aviation is too high

The aerospaceindustryisALLWAYS LOOKING 
for solutionsto reducethe costsper kg they
send into spaceor air!  Metal Matrix 
Composites subjectto a high levelof
researchefforts.



Problem2:

Hip Implantsare limited in dwell time andweightof the patient

Titanium is the ideal material for hip implants, since the metal 
is considered to be non-allergenic. Due to its strength and 
stiffness titanium has disadvantages in residence time and 
reasonable load. Patients over 110 kg in weight can not be 
supplied with a titanium hip implant usually. The joint also 
becomes fatigued after 15 years and the implant has to be 
replaced by surgery..



Solution:

Titan Matrix Composites: Lessweightandmorestiffnessandstrenght

TMC isa problemsolver, especiallyfor aerospaceandmedicaltechandreplacesa 
high numberof standardcomponents.



Story of TMC

Aerospaceengineand airframedesignersare constantlyseeking
lighter weight high strength materials to reduce weight and
improve performance of powerplants and aircraft. Titanium
metal matrix composites(TiMMCs)haveoffered the promiseof
significantweight savingssincetheir initial developmentin the
early 1960s, but in the past their inadequate quality and
reproducibility combined with high processingand materials
costs have prevented their introduction into production
applications. Thisproject book describesthe state-of-the-art for
TMCaerospacefabricationandthe recentadvancesin processing
which are now leading to high quality, affordable TMC
components.



Titan Matrix Composites
TMC by KTW SYSTEMS is the result of over 20 years of research 

What is TMC?
It isa compositemadeof Ti-Alloy(Titan) andSi-C Fibre

Advantages:
Å Lessweight
Å Higher stiffness
Å Higher strenght

asconventionalmethods!



Titan Matrix Composites

More than 50 million ϵin research funds were invested in the development of TMC

TMC was developed in the German Aerospace Center (DLR) by our founder Klaus Weber. This technology is based on our 
patents DE 43 35 557.9-09 and DE 198 03 743 with EP 1 087 856 (FR, GB, IT)



Titan Matrix Composites
TMC in general

TMC is very suitable in environments where high 
forces occur and lightweight components with high 
strength and stiffness are required. 

Our process for the production of reinforced 
components with SiCfibers offers the best possible 
properties and a wide variety in production.

The high strength of the fiber leads to the fact that the 
mechanical properties of TMC, such as the bending 
stiffness, are by far surpassing the properties of 
components made of conventional materials



TMC in comparison Performance datain a pullingtest of
TMC comparedto

a) high strengthsteel:

Åup to 50% lessweight

Åup to 75% morestrenght

Åup to 10% morestiffness

Ålessthan 7 timesin thermal 
expansation

b) Titanium:

Åup to 15% lessweight

Åup to 115% morestrenght

Åup to 80% morestiffness

Ålessthan 3,5 timesin thermal 
expansation



Manufacturing Process
MagnetonSputterProcessςusedby KTW SYSTEMS

Ti-Alloy

Si-C Fibre

Different alloysfor different temperatureranges:
Upto 200 degrees: SP700
Upto 400 degrees: Ti-64
Above400 degrees: Ti-6242



Manufacturing Process
MagnetonSputterProcessςusedby KTW SYSTEMS

EndlessSi-C Fiber spooledon 
fixture

1. Step:

Endlessfiber



Manufacturing Process
MagnetonSputterProcessςusedby KTW SYSTEMS

2. Step:

SputterProcess

CoatingChamber

Rotat
ing 
fixtur
e

Cathode pair ( with
Ti �±plates )


