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An Influence of Atmosphere on Identification Method of Vibration
Damping Parameters for Fiber Reinforced Plastics
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An effect of the air on the material damping of fiber reinforced plastics has been investigated. As
the most of vibration tests are carried out in the atmosphere, however, the material damping has not
been evaluated with accuracy. The vibration tests of CFRP plates have been carried out in the
atmospheric pressure and in the low-pressure conditions, respectively. Comparing the both of
experimental results, the effects of an atmosphere on the natural frequency and damping have been
discussed. From these experimental results, it is revealed that the aerodynamic force has a great
influence on the damping ratio and the test at below 10° Pa needs to obtain the real damping ratio.
On the other hand, there is little effect of the air on the natural frequency. The damping parameters
of CFRP are also identified by the experimental result. These results show that it is important to take
the effect of the air on the damping into consideration.

Key Words: Vibration, Damping, Composite Materials, Identification, Vacuum

1. #%

e L AR BET, R HsEIcEn
THEY, HERHPTETHD 565 DIES
HTHRENTWS, HICFHEMIC S\ THEEY O
BRGS0, S, B EE T DM
S LA A PPEHI FEMZES B TR R LH#EHE TH
5. BEYOHRBHRIEEITD DI, MR Es
MR BGOSR L, TNo2EE LI
R BERGTHVEETH .

TR L, BHERLEA PR OIRBIBREREE
T 2 B TS OHRBTONTELO~O, %
DOFT, R RD L AVENE DN
Adams 5DVTHIXNFERTHS. Adams 50
THRIRNVFERE A, TR ABRERI—K
THIEHERLTVWBPO FLAREREEL LI

il

LUH-REIREE SV OEDL R, BERIZER L

FOHEYMEET L TVWEY, ZOEFHEEETIVICL
g, SR A EREE R AR T 55 I T OR
REHERAWT, BERS Z OB LA

* EREASAT 200453 H 30 H.

IER, KERCKRZE RS T¥H AR 565-0871 WA LH
F2-1).

* IEE, SEAPEEEN (® 514-8507 #H_FITHT 1515).

E-mail : zako@mapse.eng.osaka-u.ac.jp

YORSBEEEEFMT LI TES. 20
Adams 5 DIREIFFIZEET 2R E L LI, BARLIE
CF/PEEK FEE# DIRERER AT\, BREZHEHL T
W3O BT 5 1l RE DRI TIREIEER
2TV, ORI RIVFERIT B BIFREORBRER
WWEWZ ERFLTWAY, FHBIE— R
BAEMEHZ L, BRI EITO -D0E St HE%:
BEL, OTRIXNTEREHETHILT, 20
HHEERLTNED® EELLVTAIRLFE
RE L IZEEERERIET 2 FERREL, Z0F
FEEFES I LTCEROD, ORIV FERIC
X ORBBEERERDB-DIZE, FEHRBIZLVED
NI-IRBEERM D SREER R IRET 57120, #KE)
RED SHEZ DL O DIRBIRGERE & EREICHET
BUERSHDHIEWRERTHETLRV. Thbb,
BREARREE LT SR LE S OMEZ D L
DIZEBIXNVFREEB DG, BRI OEELE
T EET DIHBERH L. L Lahs, HEk
DOIRBRER I RIT T & E A L 7078083
EACTTONTHEST, ERAMERREOEL £
NTWEWOLERTH 5.
ZDEDBERNS, KKEFR AREZEF THRER
BRE1TV, BRNMEEE I RITTHERRET A

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

BHERIL T 9 2 F v 7 MR OBREEERE I T T KREDZE 387

CEAWROBERE Lz, BAICE, EEZEF TR
BRBRET O O ORHRBELIREL, KKEFE
KEZhTIREFHBR 21TV, KKQUEMREEHE I RIE
THRELIT 5 SHZHRIILVELNIEZARE
o, BEEFCOERELE AEEE LT, BRER%:
FET 5 Z & T, AAEMHOREERIZET S KKE
DEELRRELPITT S,

2. UFHRIRILXER
21 BREFECEICEALL B ROBHEK
Cnld, BROTHIRNFU,, mﬁUf&IZN
FAUp LDIRATEREND.

1 AU
=—. =z (m

& 4r U,
IITRARKOTHRIRNXU, I3, BREERIIB

BIET—0OTHREHRT Y22 D &, OFTHXT b
Ve, KDKRATERIND.

U, = /V‘g,,TDgn dv @

TITVRHEERT.

FEBOTRIINF AU, KR D LD 725,

mg:éﬁ%m%dV ®3)

1Ly BHEEBERIIBT 5T 3 F ORI b
I ZTHY, KRDEDIZEHTHILHNTE S,

vy 0

0 Yir

TI Ty, wr GENEHICET S REZRTHY,

wrv, wi, ., wir SEEERDORAMERIZET 5
BEEHRTHS. B, AMRTE, —REAWEE
A EE - IREE LOEHREE S NV OERAL
%ﬁc?”:.

22 BREEHEREFE FHELSIEHHRRER
B, UTFRIRINFEHE D L IZEFER2RET
HFEELZREL, FTOEYMETL TE00 K&
T, FEFEOFMHBIARO TREL T2
1o, T2 TR ORIRIZ D\ B,

BEBH fi(x0) 2R 6) WLV ERT HEEER
EEMEEEX5. ZI2T xR @ ZHITEE

BET M) 7 RO ERT R P VTHD. Fi:
RESHBRIC LOHEINZE  ROBER g &, x

ZRAWCHBERMITIC L O BEHINE i ROWE

H&i(x) DEEBEBK £,(x) £ LT, KRADEDIZ

EFT 5.

¢i(x) —CEi ()
CEi

HEIBI o(x) %, m EOBREREE £ (x) VTR

R TEHT .

Jilx) =

or) =Y fit(x) ©®
i=1
= O BB o(x) & BUMET IR, TR
B\ REI LAY 5,

3. CFRP EEROIREMFERIE

31 REEBROBE  HEMICE, REMME
TR30G (ZZELAIVE) Lz RFINERDTS)S
LZy— bRV K& OBMEAREEERIT
538%T, KIWEDREE 1.05mm TH 5. Z O
75, £E 19mm, 18 25mm DR %, MERCH
A0, 30°, 45°, 60°, 90° D STEM LB LD
gL ZZTRBRAOBET 1500kgm’ TH 5.

R IZRT LI, Fv o N \WIZIRBEZRE L,
IR Lz A v Ee—9 v 2~y REEET S LT
A V=YV ANy RENLUTEBRAF RS, KK
FERCIESEEARS IR 21T\, A BUSE R 3
T5 KiZo—=F YRV FIZEDF» Y NHEREL,
EREIZEHARITV, EBRE— FATIC L D iREEM %
Kbz, ZLUURLN-RER/FM ALK T 5 2IC &
D, EHEEICRTTASEORESFHET S, AR
X T, 3EDOEROFHEEERERE LTURT.

X={re_

Vacuum chamber U

|
) Specimen _—50_\

f%
/ Exciter
Impedance head

Acceleration Force

Fig 1 Experimental setup

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

388 M7 2 A F v 7 MROEESEEREICLET KEFEDE

32 BRERLER  MHESFOEEEMEEA
EYHET, EZENMREEEC RITTRER AL
L7z, RBNEARKEDLS 25Pa FTHEERFLE
¥, R —EORG TIRERBRE T 72, BBH I
&, —1E CFRP @ 0° #1% B\ /=

X 2, 3 10° D 3 kE— NFETOEN & EREIEE
B BEREOBERTHS. X2 3 &0 EAEREEIE
- MO 5TIRIE—EEEZRTOIIN L, BRI
AKKEDS103Pa T TR L, FOBRIZIFIT—-IZ s
B5Iehhhnb, ZIT, KKEH,D 25Pa TTOE
fER% 100%&F 5 &, 10°Pa iZBT BEHELOEL
Rk, 1RDE 3KE—FETENTN 9%, 4%,
IN%TH-7z. ZDIehd, BELIIHTZEZD
MERHIDKRIZIE, 10° Pal T CTRIZT B2 LEL D
L5ZENHEEMIE ST

RIZ, WRMERCIRI A DMREARS MR RIS T B A L
7. 3 IRE— N E TOMMER M AIINT 2 EHIREE
DHRFERER 41277, K 4 X0B#EERA0° O

3000
N -0O0-—{00——{411m
T
2000 |
(3
=
5
&
E
2 1000 r : . .
<
z.
0 il s+ iaanul 12 eaupnt L aaauul L1 a0
100 100 100 100 100 10°
Pressure, Pa

Fig.2 The effect of pressure in test chamber on natural
frequencies (6 =0°)
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Fig.3 The effect of pressure in test chamber on the damping
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Table1 Identified elastic parameters of CFRP lamina

E; Er Grr
atmosphere 124 834 337
400Pa 124 834 337

Table2 Identified damping parameters of CFRP lamina

Vi vr WIT
atmosphere 099 52 73
400Pa 0.86 49 85
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