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Vibration Damping and Toughness Evaluations of CFRP Laminates with
Smart Units Using Viscoelastic and Piezoelectric Films
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FFFE R DOBEZE (F30) - In this study, improvement mechanism of vibration damping and toughness of
CFRP laminates with so-called smart units using visoelastic and piezoelectric films were investigated in
detail by using FEM numerical analysis mainly with the aid of the modal strain energy approach. In
addition, actual CFRP laminates with damping sheets inserted between the plies were prepared and then
impact hammering and drop weight tests were carried out to the specimens, which certainly showed
feasibility for experimentally evaluating a validity of the present laminated structural technology.
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TYPE B [CFRP/VE/PZ/VE/CFRP]

Mode 3 (1152Hz)
TYPE C [CFRP/VE/IPZ/VE/PZ/VE/CFRP]

pm——
=
—————— =

3 FEM ZAEfEAT D —14

(2)A >3 FoN = IR ER

150mm X 150mm 1E 5 TETEIR, JE & 2.0mm
(8 &) @ CFRP gk L2 D&
W kG e 77 ¢ b A (PIEZON R
HEERA S Z8ALTLLDOEEZE Ny
TR L ERR L=, FEREEARIT 1 J51H)
¥0g]. 7 vt 277 A FEE#4[0/90/0/90],s, #
{145 J5 85 JE #4 [0/45/90/-45],5 > 3 FEIH & L7-.
X4 CRBERO—FlIE LT, 7rATTA
FEEM OIRZEBEER R A w7, X 4@)0
Z e 7 v— R LT 4b) I E RIS
o 7o —NefALTEGAETHD. &
YTy — MEAZ LY LIRE o
k&, HERICBIT D E—7 OFS DK T
,ﬁﬁ%ﬁ®ﬁiﬁﬁaféé

(3) 7% i fil B R
ASTM D3763-08 % 23 | ¥4 S flif B2 iRk
ZHEEL, v s — MLk AR
PO EIZoWTHRFE LZ. 7B, iR
o) eEE) (I THOMESHERE) %
BIETABIINAA A =R AT EH -,
MEBERO—FlE LTSI, ANTAI—
DWW TFE S 100mm o, ¥ e r7v—h
HIEZ L DHTE - BARKOENERT. K
BRIz B W THEEORERFE RS, FET
X —DRIRIZ— W, 7aATT74, §
PEHONETIEL 2o 7. —HaM<er o &
7T A FEREMITIEAE R T I LD A N T A h
~ﬁ%ﬂ?z%%ﬁu@Qiﬁvv% DI S
FERANIC T RN X —RIEREGL 2o T
&%i%mé.~ﬁmﬁyﬁyﬁy~%%g



REICHR AT 5 2 & THERBT XL —0
WAR X\ BT A EmBRH LN ThH o2, o
NEZ vy 7y — MINERE ST T2 IRRIC
LAY Rl D P N U T S 2
F—ZHR LI=720, BXOY, #rvvrsy
— M OREBRPEZE TR IC K D kL X —Hith D
MENRENT-FERTHDIEEZLND.

dB  [m/s2/Newton]
WG o @

Bt [Hez)

(@ Fovrr7v—raRL

A s [Hzl

(b) BRI H Y — R EFEA
X 4 JEREIE (7 v AT T A FEER)

EEN]

50 251
BRI

3
2 fi [mm]

(@ #revr7yv—>Fr7L

FIE(N)

3
2 {iz [(mm]

(b) HFRBREIICH By — M EEA

5 JHREUSE (7 v X7 T A BEH)

5. ERRERLE
(BFFEARGEE . WFSC 0038 M ONEHERFFE 3 1
X THR)

(K] G5

O $ARUEE, CFRP R O il /il B 4F
PRI RT3 A AR SORE A o - MR D
WBIZOWT, HAMM 2 D&D2013,
2013/8/26, @[,

@ MAE—, EAREE, REERANZ %
it % CFRP FEIEH D JI5HeE,  H AR
4 2012 FEIR RS, 2012/9/12, 43R

@ BARIER, FNFvATr—R 25y
A9 5 FRP FEEHM OB R, 5
2B HFMR . > = VBEG O L IS v
AT L, 2011/10/2, AT,

@ AR, EEZ 4V AEHT D FRP i
JEHIHRAM OIRERE R (FEM S f#T
X DMED, HAMM Y2 D&D2011,
2011/9/9, FHXE.

® #AEG, AmBE, HEEZHG9 25 CFRP
T A OIEE) = R L — B RS (2 B
T 5 ME, H A Y2 D&D2010,
2010/9/16, HUE.

(ZDfth)
R D=V
http://citmsesuzukilab.tuzikaze.com/index.html

6. WFFERRR

(VWFgEREE

ghR TEIR (SUZUKI KOHJI
TIE TR « T2 - Bow
W55 - 70322427

(Wr7E5r R
L

() TEE
7L



