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Study on Damping Characteristics of Piezoelectric

Conductive Materials

Liu Yu, Han Jinhua, Chen Meng,Jiang Heng,Wang Yuren, Xu Wenshuai, Liu Ruixia
(Key Laboratory of Microgravity, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190,china)
Abstract: By using blending method, a new piezoelectric conductive damping materials with different conductive phases
are prepared, taking epoxy as the matrix, PMN as the piezoelectric phase and studying the influence of the conductive phase
on the damping characteristics of the piezoelectric conductive materials. The results show that AI/PMN/Epoxy composites is
better than other piezoelectric conductive damping materials; when the content of Al is 20%, its peak value is 0.78, which
shows an obvious advantages than others.
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Table 1 The contents of different kinds of piezoelectric conductive damping materials

FE 5L 4 FR Cu Al CNT £ PMN Epoxy
Epoxy _ _ _ B _ 100
PMN/Epoxy _ B B 3 60 100

8 _ _ B 60 100

Cu/PMN/Epoxy 12 B B B 60 100
20 B B B 60 100

B B B 60 100

Al/PMN/Epoxy B 12 _ B 60 100
B 20 B 60 100

B ~ 0.5 B 60 100

CNT/PMN/Epoxy B B 1 B 60 100
B B 2 - 60 100

B B B 5 60 100

1 #8/PMN/Epoxy B B B 10 60 100
15 60 100

R 2 U P AR AL RS s L S L BEUE MRS 3 OBt RCEED

Table2The contents of piezoelectric conductive damping materials including two kinds of conductive

materials
FEn A FR Cu Al CNT el PMN Epoxy
Al/CNT/PMN/Epoxy _ 14 2 _ 60 100
Cu/CNT/PMN/Epoxy _ 2 14 _ 60 100
Al/Cu/PMN/Epoxy 6 10 _ _ 60 100

Al/CB/PMN/Epoxy 14 2 60 100
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Figl. The changes of Cu/ PMN/Epoxy’s storage modulus and loss modulus with the temperature
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Fig2. The changes of Cu/ PMN/Epoxy’s loss factor with the temperature
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2.2 Al &% AI/PMN/Epoxy 8 & #1189 B 1 8E B 820
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ek sy MR sl B Al R4S INE] 20%, fi RERTE S IFEBR IR BRI [ =il 7 17
Boh, (HAAERI I IR, AL/ PMN/Epoxy &AM EHI B JE M At 00 & &7 ETHa#s 4
ALK N 20%0, BAMEHABFE T IEEIAS] 0.78 , HRHEiRIRIEH (tan §>0.3) Jy 64°C
-86°C.
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Fig3. The changes of Al/ PMN/Epoxy’s storage modulus and loss modulus with the temperature
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Fig4. The changes of Al/ PMN/Epoxy’s loss factor with the temperature
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Fig5. The changes of CNT/ PMN/Epoxy’s storage modulus and loss modulus with the temperature
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Fig6. The changes of CNT/ PMN/Epoxy’s loss factors with the temperature
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Fig7. The changes of £1 4%/ PMN/Epoxy’s storage modulus and loss modulus with the temperature
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Fig7. The changes of 1%/ PMN/Epoxy’s loss factors with the temperature
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Table3 Damping parameters of several piezoelectric damping materials

. . Wi B A e A et A R BH e
FEidh HUFEIA TIH
Qo)) (tan8>0.3)
AlI/CNT/PMN/Epoxy 0.69 67 61°C-80°C
Cu/CNT/PMN/Epoxy 04 58 52°C-69°C
Al/Cu/PMN/Epoxy 0.50 64 0C
Al/£1 55/PMN/Epoxy 0.50 61 56°C-73°C

538



300

—m— AICNT/PMN/Epoxy
2000 i —&— Cu/CNT/PMN/Epoxy
“ 4— Al/Cu/PMN/Epoxy L 250
" —w— Al/41 #/PMN/Epoxy
g THARE
- 1500 4 roa R T RE" L 200 —~
~ : ©
a o
=3 -
w - 150
i¥ 1000 El[\{JH
2 - 100 32
= S
500
- 50
0 - T — -0
20 40 60 80 100 120

BE CCH
Bl 9 JLAHs HL B JE AR ik RERRAR . A FEASE R Bl FE 1) AR A T 0
Fig9. The changes of piezoelectric conductive damping materials’storage modulus and loss modulus

including two kinds of conductive materials with the temperature
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Figl0. The changes of piezoelectric conductive damping materials’loss factors including two kinds of
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