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Several studies 1–4 have shown 
considerable enhancements in
mechanical and electrical properties 
in CNT-epoxy nanocomposites 
compared to neat epoxy. For 
example, dispersing of 0.2—10 wt % 
CNTs into epoxy resin results in 
modulus increase up to 50 % 5 and 

Research Summary – Science Behind HYBTONITE® 

Not only that our mechano-chemical process makes CNT dispersion 
easy, it also attaches functional  chemical groups covalently to the 
CNTs. When epoxy resin is cured, these functional groups take part in 
the polymerization process creating a strong hybrid structure between 
matrix and CNTs.

Dynamic stress creates microcracks inside epoxy matrix. These 
microcracks are starting points of matrix failure. Bridging the cracks 
with strong nanofi bers like CNTs, failure can be avoided or it can be 
slowed down signifi cantly. 

Figure 1. Schematic picture of polymerization of carbon nanotubes inside epoxy 
matrix

Figure 2. SEM Micrograph of CNTs stretched across crack observed in CNT-
epoxy nanocomposite. 19

What is the difference
between HYBTONITE® and other CNT dispersions?

Figure 1

How does it work?

SCIENTIFIC RESEARCH: EXAMPLES

Figure 3. Fatigue test HYBTONITE® G4LV vs reference Epoxy

Figure 2

Figure 3

Miktech Mikkeli, Finland

MIKTECH studied fatigue properties of glassfi ber-epoxy laminates 
(60/40) with and without CNTs. Results show that laminates with 
HYBTONITE® G4LV matrix gave 13 % better test result in max 
stress compared to the reference matrix, 30 % better result after 50000 
cycles and 68 % better results after 100000 cycles. 

MICTECH used Jeffamine D-230 as a curing agent, laminate was 60 % 
glass and amplitude of fatigue test was 80 % of the max stress of each 
laminate.

strength increase up to 18 %. 6
However, in many studies even 
better results have been suggested 
with proper dispersion of CNTs. 7–18   
Amroy Europe Ltd has solved the 
diffi culties of dispersing CNTs into 
resins by proper mechano-chemical 
treatment of carbon nanotubes. 

With our patented HYBTONITE®-
technology we are dispersing CNTs 
into several resins and curing 
agents with scalable and cost 
effective processes. 
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Table 1. Summarization of compression test results.

Tuskegee University, USA

Zhou et al. 19 performed mechanical tests on 
unfi lled and CNT-fi lled epoxy resins. They used 
different loadings in order to see a tendency of 
how CNT content changes properties.

Technical University of Tampere, Finland

Technical University of Tampere, Finland studied 
effects of different nanofi llers in epoxy matrices of 
carbon fi ber laminates on compressive strength. In 
the study they compared commercial nano-sized 
SiO

2
, nano-NBR and functionalized 

CNTs (HYBTONITE®). 

A result was that with only 0.05 wt % of CNTs  the 
compressive strength and modulus increased by 
12 % and 15 % respectively. On the other hand 
they noticed that nano-SiO

2
 and NBR decreased 

both properties.

SCIENTIFIC RESEARCH: EXAMPLES

Table 2. Mechanical properties of neat and nanofi lled epoxy.
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Composition of
matrix in carbon
fi ber laminate

Compressive strength, 
MPa

Compressive modulus, 
GPa

0° 90° 0° 90°
Reference epoxy, EP 507,0 68,5 106,0 8,3

EP + 0,05 wt % CNT 586,0 77,0 108,0 8,7

Reference epoxy, EP 507,0 64,9 106,0 8,6

EP + 0,2 wt % SiO
2

461,0 64,1 105,0 7,0

EP + 1,0 wt % SiO
2

411,0 63,1 92,9 6,4

EP + 3,5 wt % SiO
2

365,0 42,4 77,9 5,1

Reference epoxy, EP 507,0 64,9 106,0 8,6

EP + 0,2 wt % NBR 373,0 56,7 90,5 6,0

EP + 1,0 wt % NBR 474,0 63,2 103,0 6,5

EP + 3,5 wt % NBR 388,0 56,9 81,9 5,8

Modulus, GPa Strength, MPa Failure strain, %

Neat epoxy 2,46 93,5 4,02

0,1 % CNT 2,54 109 6,06

0,2 % CNT 2,60 115 6,80

0,3 % CNT 2,65 121 7,58

0,4 % CNT 2,75 113 5,12


