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Stiffener

Composite life-cycle of waste

0 4000 8000 12000
50

100

150

200

250

300

350

T
e

m
p

e
ra

tu
re

 (
°C

)

Time (s)

 Temperature

102

103

104

105

106

107

 Complex viscosity

C
o

m
p

le
x
 v

is
c
o

s
it
y
 (

P
a

.s
)

DMA

Rheology

0 50 100 150

0

1000

2000

3000

 Storage modulus

S
to

ra
g
e

 m
o
d

u
lu

s
 (

M
P

a
)

Temperature (°C)

0

100

200

300

 Loss modulus

L
o

s
s
 m

o
d

u
lu

s
 (

M
P

a
)

Blue – brittle solid

Red – viscous liquid

Blue – brittle solid

Red – viscous liquid

(1) Manufacture: scrap

(2) In service:

damage
(3) End-of-life

De-bonding (3b)
HeatHeat

Reshaping (1)

Scrap re-use

Repairing (2)

Healing efficiency: *28%

Recycling (3a)

Recycled strength: 70%
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