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ptim

ization -FR
P-and load path adapted design
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1. R
eference and design space

4. FR
P

-and load path adapted
design

2. O
ptim

ization result

3. A
daption to FR

P design-
and m

anufacturing issues
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LuFoIV-1 –
C

orinna: Schw
eißen von durom

eren 
W

erkstoffen m
ittels Therm

oplasten (2012-2015)

O
bjective:

•
D

evelopm
ent of an efficient joining technology for therm

oset shells
Approach:
•

S
election of m

aterials and geom
etry for continuous induction w

elding process
•

E
stablishm

ent of induction w
elding process for thin therm

oset plates coated w
ith therm

oplastic film
 and 

optim
ization of w

elding param
eters

•
P

hysio-chem
ical characterization of the w

elding zone
•

M
echanical characterization of the joint strength

•
P

rocess optim
ization

•
Finite-E

lem
ent M

odelling of the joint and its failure characteristics (crack appearance and propagation)
R

esults:
•

S
hear strength

up
to

40 M
P

a
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ieger
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C
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LuFoV-3 –
InjectProfile (2018-2022)

B
udget: 425.000 €

O
bjective:

•
D

evelopm
ent of a highly efficient C

-fiber press-injection 
m

olding process for the m
anufacturing of load and w

eight 
optim

ized therm
oplastic low

-cost aviation struts
Approach:
•

M
aterial com

bination of pressed endless fiber 
reinforcem

ent and short fiber injection m
olding (P

P
S

)
•

Topology optim
ization, FE

-analysis and design 
developm

ent
•

P
rocess sim

ulation and process chain developm
ent

•
D

igital process chain for digital tw
in

•
M

echanical characterization of strut strength
Status quo:
•

D
esign finalized and tool m

anufactured
•

Injection M
olding and final testing (Q

uasi-static and 
fatigue) + S

im
ulation (quasi-static) still to com

e
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G
FK

-W
elle (2015)

O
bjective:

•
D

evelopm
ent of a glass fiber reinforced facade 

fixing elem
ent (G

FR
P –

w
ave)

•
Avoidance of therm

al bridging
Approach:
•

D
esign optim

ization by finite elem
ent sim

ulation
•

Validation of the design by m
eans of structural tests

R
esults:

•
D

esign validation successful
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. M

otsch-E
ichm

ann, T. P
faff
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Eurostars/B
M

B
F –

H
ySpine: A non-m

etallic spinal Im
plant

(2016-2020)

Solution
9

C
om

bination of endless 
and discontinuous carbon fiberreinforcem

ent

The E
urostars

project "H
yS

pine
–

D
evelopm

ent of a non-m
etallic spinal im

plant based on a new
 com

posite m
anufacturing technology" 

(funding code: 01Q
E

1633C
) is funded by the G

erm
an Federal M

inistry of E
ducation and R

esearch. 

Y
.N

. B
ecker, N

. M
otsch, J. H

ausm
ann: A

 new
 hybrid concept 

for C
FR

P
 pedicle screw

s: finite elem
ent analysis; 21st International 

C
onference on C

om
posite M

aterials (IC
C

M
), Xi’an C

hina, 20-25th A
ugust 2017

Targets
9

X-ray transparency
9

B
iocom

patibility
9

Tailoring ability

15 m
m

600 mm
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O
bjective:

D
evelopm

ent of a com
bined 3D

-print-and fiber placem
ent process for 

in-situ m
anufacturing of personalized and optim

ized ankle foot orthosis 

Approach:
•

D
evelopm

ent of m
anufacturing process: com

bination of C
F-Tape 

placem
ent and 3D

-printed m
aterial (PA

11)
•

M
anufacturing of fiber reinforced 3D

-print m
aterial

•
C

onduction of m
aterial tests

•
FE

-analysis and topology optim
ization of orthosis

•
D

evelopm
ent of hybrid design

Status quo:
D

evelopm
ent of therm

oplastic tape-reinforced orthosis by 
hand-held device successful

B
M

B
F/K

M
U

-Innovativ
–

3D
Print2Fiber: H

ybrid M
anufacturing 

Process for O
rthosis (2017-2019)
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C
om

posite A
neurysm

 C
lip

Photo: Thorsten Becker & Sylvain Fotouk Fotso
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