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Sample Storage 
modulus 

(E’) 
(MPa)

Loss 
modulus 

(E’’) 
(MPa)

Maximum loss 
factor (tanδmax) 

at room 
temperature 

Tg 
(oC)

Temperature 
range (oC)/ 
tanδ>0.3 

(∆T)

Piezoelectric 
coefficient 
(d33) of the 

piezoelectric 
phase (pC/N)

PZT/carbon fiber(CF)/
epoxy resin (EP)[1]

* * 0.02 * * 600[8]

ZnO nanorod/carbon 
fiber (CF)/epoxy resin 

(EP)[2]

21200 318 0.015 * * 12.4[9]

PZT/carbon black
(CB)/epoxy resin (EP)[3]

* * 0.078 * * 600[8]

PZT/Fe/poly-
dimethylsiloxane 

(PDMS)[4]

0.25 0.05 0.2 * * 600[8]

PZT/carbon 
nanotubes(CNT)/

Polyamide 11
(PA 11)[5]

14500 260 0.018 * * 600[8]

PZT/multi-walled 
carbon nanotubes 

(CNT)/epoxy resin 
(EP)[6]

* * 0.2 * * 600[8]

BaTiO3/carbon 
fiber(CF)/chlorinated 
polyethylene (CPE)[7]

250 67.5 0.27 * * 42[10] 

(ZnSnO3/PVDF)@PPy 
nanofibers/epoxy resin 

(EP)(this work)

6261.6 522.6 0.083 117.3 102.6-135.2
(32.6)
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