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hnique to fabri
ate high volume fra
tion verti
ally-aligned (VA-)CNT nano
ompositesusing biaxial me
hani
al densi�
ation of VA-CNT forests [1℄ followed by 
apillarity-indu
ed wetting[2,3℄ with unmodi�ed 
omplex thermosets is developed. High volume fra
tions [4℄ (up to 22%),approa
hing posited theoreti
al limits where inter-CNT spa
ing approa
hes 
hara
teristi
 lengths ofthe polymer 
hains 
an be obtained by using these te
hnique . SEMs and WAXS analysis are used to
on�rm the CNT alignment degree and distribution in thenano
omposites [4℄. Di�erential S
anningCalorimetry and Thermal Gravimetri
 Analysis were used to evaluate the thermal behavior ofthe 
omposite with di�erent CNT volume fra
tions. Experimental results show multi-fun
tionalenhan
ement in
ludes interlaminar shear strength (69% by 1% CNT volume fra
tion) and ele
tri
al
ondu
tivity (by the fa
tor of 106 to 108 with 13% CNT volume fra
tion) [5℄ Thermal 
ondu
tivitymeasured by depositing a 100-nm Al layer on the CNT-
omposite surfa
e and using a pump-a-probete
hnique is enhan
ed mu
h with the VA-CNTs in nano
omposites. Nanoindentation is used toexplore the e�e
tive modulus in
rease due to the VA-CNTs, indi
ating improvement of 3X at 16%volume fra
tion of CNTs vs. the pure thermoset polymer. The O�-Latti
e Monte Carlo simulation[6℄ is utilized to model the e�e
ts of interfa
ial thermal boundary resistan
e (TBR) betweenthe CNT-polymer and CNTs on the heat �ow in di�erent orientations of CNTs dispersed in thepolymers. The e�e
ts of CNT orientation, tou
hing degree, weight fra
tion and CNT-polymerTBR on the e�e
tive 
ondu
tivity of the nano
omposites are quanti�ed. AC ele
tri
al impedan
emeasurements up to 40 MHz are obtained for the nano
omposites as a fun
tion of volume fra
tionalong the CNT axis and perpendi
ular to this axis, demonstrating highly non-isotropi
 me
hani
aland other physi
al properties of the unique VA-CNT nano
omposites.
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