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A study on the Dynamic Characteristics of CFRP
PLATE by Modal Analysis Method
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 ABSTRACT

Using modal analysis method this paper examines the dynamic characteristics of composite
material closely. Composite material is superior to conventional material in view of mechanical
properties.

So the laminate of CFRP<Carbon Fiber Reinforced Plastic>> is compared with AL<Alu-
minum>> Plate.

As the results, the overall vibration level of CFRP is lower than that of AL Plate and is low
when fiber direction is parallel to the fixed point. Also, the natural frequency of CFRP is situat-
ed in low frequency than that of AL.

2 - Al

%—Fv':"ﬂ’ﬁ“ A=Y Gﬂﬁ.ﬂd(Modal Analysis Method) 2 ©] &35l Fgzjge) H
& e 71AH HE L @A 8o thste] 543 FHstnA stk ZHE
2E P eH(AL PLATE)H— e Al §-743) ‘izg}z%z;r_}(chp)E v mwelg o,
I @3 AAAHQ JFYge] AL PLATE Bt CFRP PLATE 7} w$tm A §93k
o] nATH Azl AfHtt BYQ ALV P& gsirh = AL PLATE 9 #
A 1882 JeRle CFRP PLATE ¢ /3 52$ert AFm4Fo 2 o) 53
< g 7+ AUk

LME Fo] ©1=717tx] thyste, Robot, AERE
o FaA2A 2 990 BUHT Yok =
He BPAE 7leRolrt vz #dde,  FARE ol§F FRE HASPW 4 %

I &) g3r] EolERE 22z HAR FA5e] EAL motajor sh=H, EIA=

* AN, g FUAAAFEA
#» TUU T W EY AL7)A FEH



r Qurdse) vlele] o)ga el W @
AMeto2 594 B Bt APAHOE
s WS Weise, FEM 5 Zd9] a4
718 g HesrldE o] @ I3
o el AtE o= I,

FgAEE ¥ Mz BE THED
Egse o !

AR %M*_ $+8 7l s wEF
ABolth dutF oz ma)e éw"r% °]
o REAZ B&(Lamina) S HED G/
wake Aty thEel £33 F%(Lamin-
ate) 2 THETH EgdAse FTHe AR H
sta] w7, d]7pde] Zol Fze] A
7]@. 2 9] o) th E_ﬂ-}& qu lﬂc}ﬁk.g. }_z};_]a],cq
NagE ZeRos AMRY F Atk HE A
2ol B3h Rl W FAFIPVPR I AL
Hi ez 873 $54-8 I A
§ A7t n)&Esivtn g, o] B
ATNME AP neesfag O olg
ato] gadw78 2 2 (CFRP)Y td
SFEANS FHEPgoEM EENR TEEY 4
AAgE ol4T¢S FHozm Frt

%
A7) ZHA 3 Qe AR A
£

2. HMEESSHO oF PR M

Fig. 1o vebhd Agd=s w(r), FaF &
g8 H(OHE 7 AgAe gisiy 4
ztalm, olw ) ~¥ =Y (Power Spectr —
um) B 2=~ A8 EY (Cross Spectrumell
st Ao] thg o] dojgith

Gy =B - G=(N
Goy(D=HU * G=(N) (1)

_,| Linear System | |
= WD), H(PD e

Fig. 1 Ideal single input/single output system

38 CFRP PLATES AS+E &4 744
o 2§ FHFolet AR, oA hix A
Ao e SB2UFAL U2 F@ol FYH

EEEIT2&%/ Vol. 1l No. L 1989/45

o,

MI{E(D) + [CH{ (O} + K 2(0)
={r(t)} (2)

714 (M e FF WEHS, O 4
vlEg~, [KiE 24 vEdgxoly, {x(D)
(D). (D} &7 N Gdgelxe] @,
Zx 9 7kers e sl

olwj, zt Bl AS) WFo] AF m=e] A
3 2% EEY 4 Ygw, FzHg ol
ggomy £ BN A EF 2

o & & o

= —wmy + juwe, + &,

o714 ()& 73 Be=2 Modal Ve-
ctor, m, & r A Eese] A&, o, ra
meeo| BAAL, k2 rA Ze=e A
e Azt e i

Agdse i, j4E S MY &H
i o Ae] SiEel #AE WA/ de
42 vERiE o3 2

riar‘

H=&: < Sblr Sbjr
YR T A —tm, tjwert+
. ﬂ ‘)blrQbJr/mr ()
r.._l — o +(l) +]28,(l)t!)y
a@, A Taiel FAedre: =Fs
= AgdE A&7, 479 Akd F o
W Eds geel el 2Ye ¢ %
9 Bh AF AGeIN $3VsR Fu
HYE l~moR é}@ dadse ohed
Tt
i=1 . ;
Hij= p) Pir iy

2 —@fm, + jwc, + ks,

z (tbir ijr
+r§1 —wzm, + jwe, + &,




i . Sbir ‘rbir
+r=§:q.1 —wtm, +jwe, + ky
- E W7 ¢ f 9)!7 9)17
o1 —w mr r=1 ‘—wzm,--’-jwc + k&,
z ‘:bir ¢J’f i
A Wi (5)

o714, A 1F-e B2 23 (Tnertia Res—
traint), A 3 3& 23743 (Residual Fl-
exibility)ol 2t 220, 458 A5 55
2 uppo] HW

¢'1T Sbﬂ'

r-—l "'CDZ

-+ i C_(Uzmr +kr) Sbir gbjr
A (Fm, k)t w ¢t

Ke (Hu) =

—Wer Gir Py 6)
_Ezmr + kr)z +(02 C%

Im(H) = g__:l ¢

eI & A%l REY
A&Rog Geg mAh
A7) AANE NEEe
olg sl B AToNN
zy=si4e] 71Ye AL PLATE &
CFRP PLATEl H&3da 7]&e] Az
-6]- \#’ﬂ’zﬂﬁu—] E—';).é m Hl—‘&'\:)ﬂoﬂ t[.}-F’ E-)R-l
o) Wmg Ak

3 AEYH

3.1 2% B Llaminate AlEH2| | AL

M e i ol Jo
oy
M
ta
Jo ot
]I“I o

E A A8 2AE #F solule)A
A 2kEl %8 CFRP/Epoxy Prepreg (500x

Table 1. Mechanical Properties of Carbon fiber

Value Unit
300(2940) |kg/mm*(Mpa)

Properties

Tensile Strength

Tensile Modu]us 240000235.2)|kg/mm*(Gpa)
Density _ L7 gr/em®
Specific Heat 0.17 cal /grC

Thermal Coefficient] —0.1x107¢| u/C

Table 2. Mechanical Properties of Epoxy

Properties Value Unit

Tensile Strength 4.69 (4596) kg f/mm’ (Mpa

Bending Strength 11.0 (107 8) kg f/mm’(Mpa

Compressive Strength|1400( 1372 kgf/mm*(Gpa)

| Density . 1.23 . gr/ont
Table3. Carbon Sheet Propreg (4 125)
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Width 500 m/m
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Table 4, Mechanical Properties of CFRP

Angle Ply
Properties

0°)1 8T

Tensile
Strength
Mpa)
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Compressive
Strength
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Strain (%)
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