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Be S, P 2 I (vibration test) 78 T 38 i £% 18 4% L OR AR LA K 8 7 5 %
A S I 4k iz B AL AR s TR 4 4 TE A0 A SO (R 46 PR 55 Rl ) 802 47 T 0 b H
{7 i 57 4% (displacement) (34 & (velocity) il 3 B Cacceleration) %532 sl 4, M1 T fi#
PUAR s 25 F ) TAEARAS . )7 b i3, 38 5o iz 0 o (0 I 5, FRATT A B2 1 M DL AR B 465 4 1Y
B FEPE AR | A R CBELJE A K sh I BE SRR S 8 LR R TR S5 Y B
IR % .

PRt i 0 000 3 4 3 3 et A 0 e R S RS A . S 8 R T IE 3h
FEPE S RO R L DR Sl R 50 U 245 00 sl Rk 2 80 56 U0

oA 2 P HUB 3z S AL AR S TR A A L X £ 1) g L 280 R R E AR LA Kk
J&. EVFZIENLT . BRI H 4 3 24007 a5 4 5 HE B IR 1 BB R A T L Eh S A I OCHE
FEX RS B0 R IR s A B S AR A R PR R B, RIS R AR
i o A AR R TO6F U A AH I R A 1 40 ok 2 56 T B T vk B T S e ek B O
BE S 280, BTN AR E o D R S . AR I A S DU ) ROk % e H
PERE 2 B AT 48 P 0 1) 5 ik 1l 3 Bl g e o R A AT 45 AR 48 O A B,
25 KA 46 A AR AR AR A .
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S 0T AR B o S5 0 1] W iR sl A% A\ B 20 0 L AILAWCREE | I 20 40 1 4 55 o A X Rl
BN BRSNS 1 H A T A el A s B0 i 2 AN ki 0

B MR AE B T SR SR gl . B IR Be FRATT R o AN 38 B i TR 45 4
TERBE B 52w R o2 & AR sl . PR a5 55 ol DL i LA i) 3 47 1R A5 RS 4 11
Bifi. 20 et 90 AEAL, R 8l I 3%k iz 47 HLAR 4 #2577 12 B AL TR 25 4 1)
A HEATRE DN o A 22 T AR AT REOF TAE & I i, as A7 W DU RSB a2 W 2 38 ¥ 1l
A H R 2 S iR B I R o AR S A iR K ORI T R R R
2y ek A0 A5 43 A ke A OC EER A .

1 T e I Sl ek AR SRS 2 B AE LA TR R TR AS TR T AT A )2 1
M. BLEA TR 012 555 20T LA B BAR 45 4 I 2 B8 55 2 Jr 1 1) 2% R
BB T A SIS Ok CEBRB AR R 2ERHA R . FERE 20 42 60 AR QPR B il
LA 4 (FFT) (8 FH B LA S 4 B AR A SR LB R 11 % i A e L X Jie ) I 4k A
PR BN IK K o Hr ke 1T A S KA HEShAE T . DX AN 3 SC b i sl i RN A3 B AN ALE —
IR PR 2R afd ELt 0 s T 5 A AR 5 A Y BOR A R

1.2 RBDBEGH NFEBRNIRSE

AN SR HUBE T RS K AT R S0 R R SR A I AR RO A
o g G 32 A T JE R — A B A Y ) e R R B R A SRR A Ay

—. A hE RS

— AN TCI A P SR A R A B 0B T 8 A R A CGsingle
degree-of-freedom system) [ F72F R R, AP 1-1 fifs . ik — A58 80 1) 2 000 2 o &4k o
W ko ZREZFVINRH — DR TR Z G A R Rsh . 78— DA 8RB
8] A I 96 B R SlIR AR I, AT LAk & — RSB JE 19 A i Pk 3) (free vibration) .
H Rz 3 T R

mi +kxr = 0 (1-1)
fife bR I BRI, ] A 2= X, sinQe G A BT TR 1Y
(b —m0?)XnsinQt = 0
R X0, W Bk
E—m0? =0 (1-2)
H1 i A
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2= /kim (1-3)
QA A W E RS E A ik 30 19 B A 45 % (natural frequency) . Q &%k
3 Z 4t (vibration system) (I X — P EE S HEZH L Aim TR EN, 2—FHF
HZH.

E1-1 ZTERHBEEHERS

TME ZG— HIFdRsh , i kK fkzh T % . F% L, — VLR RELETFIR1E
AW RSN 2Z 5 . th T B 45 5 IR, I 2 0 32 a0 K5 i A OF ] B 9 T B i 0l . ol T R
il X A W AR L 51 3 T B JE R (damping coefficient) ¢, i X N P JE F1 flliz zh i &
2. TR, RS TR R
mx +cx +kr =0

NG AE
o ¢ N ko
1+2(2m>1+;1~01 —_—r
F4+2nr+02Px=0 {
=
_ < -
n=5 Cl=5)

P b 2 98 2 B (damping exponent) , B i1 m ¢ FrifizE .
g LR TR A
x = Xe*
AT )5 I 15
(s* +2ns +2*)Xe" =0
AT R R 2
sS+2ns+0 =0 (1-8)

R Iz R 3h & 48 B9 45 E 7 #E (eigen equation) , Z IR s B N EFAE AR (eigen
values) , Hz0(1-6) 115

s=—nt /P —F =—ntovi—-1 (1-7)
A

fo B e /2m _ ¢ _ ¢ (1-8)
[9) Vk/m 2 mk  Ce
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FATH c.=2 VmkFR R AP JE R 5 (critical damping coefficient) , & ) & ¥ 7 T
AN LA . § ¢ Fle Z Ho, IRTTAR 2 2k A X BELJE 22 %4, 38 % FR R BHLJE [ (damping
ratio) , & — Jo i N i .
RAQ-DA W, m fl ek —&E2Z )5 ,s AR T ¢ BTEGRF o,
W o<lc Bh,e<1,RAQ-TEERN
sie =—ntiQV1-¢
H I AT A5 000 O R B
I:C"[(Xlejmm+X301mm) (1-9)
FIHIMR AL (Euler) 24 2
chmﬂ’ = cos mﬂt =+ jsin W{)l
e Je R (-9
x = Xe "sin(v/1— 0t +a) (1-10)
iz 2B I (] 224 n P 1-2Ce) s o

&, “ﬁ\/ﬁﬂf

(a) (b) (c)
Ei12 HHEEMNBEBHERS

B e=c W g=1n=0Q.51=s,= —Q, 1450 7 BRI e W Ky

x =% (X, + Xot) (1-11)
A EAERIRE .
M e, HTf’\/§2T1>O
R T RS A (1-12)
BAXA-IDWALRRIRS . AT, c=c RRGERT I A hIk3h 1970 F 5 Wi
FRE it S B R 5L

Bl MR M FRAHERSE, RNC LA T ZAHEASE, BT E m K
RBHIE co BIABEQHMAGEN m Kk . XTI, RATAE S # T HXFFHE R
oM. IR R c AR HABE MR A, HIFIE RE LPRAFAEMFLE , &
HE-MEENSEE., ETEBRRERE B2 -MHETENSFHBE . EHEARSHK
m R c PriE.,
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O MHBE RS

WA RGN RN 1-3Ca) s, e A2 EBH TR, W & 41 1 i 4R 3h

o T #E R
{m..i", + (k) +k)xy —kyx; =0

myx, —kyxy +hyx, =0

\/ ! 0O

AN
v

(c)

(a)

R I

m 0 Z t ki +ky —Fkyix
o et Ji)-
0  m, fzf — ks ks T

P

A ER 18
-
A Y

—0

Jfm 0 ki t+k, —k;
At | ]
0  m, — ks k,

SCL-16) B M B 1 e BE 28 6 0085 GE 05 + oy S T A o) T 0 £
B\ _ 1[ by | ki+k Y T T
%l 2[(E+ m )¢\/<E+ ) —4

m mym,
B UL E BN EEAE AR A A R (1-15) n iR 45

)

€1-1:3)

(1-14)

(1-15)

(1-16)

(1=172
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(ol -ad s |
= A, k, (1-18)
X )i ky — fm-_,{
1
X
{X'} ~Az% £, l (1-19)
L k, — Q5m, J

A A LA R B LA LTS AN AR IR R S Q7 R Q5 BT B 4 R AIE
g H (eigen vector)

AR AL 2 d B (1-9) 3 2 (1-10) # 42b B 75 3, w] 45 9 F 0] 68 1) [ 4 32 8))

X X]
{ } :{ }g (1-20)
T2 )1 X, 1

: X
{J'} :{ ‘Lsinnzz (1-21)
T2 )2 Xzfz

AL 020 50, 2 R GEW A [ A 0% 1 3K (1-18) K C1-19) i 45 64 1 4 51 R’ B 43
) 2 P Az B RS I PR Y (mode shape) o 783X Fl 1 bl 4 2 AR 25 I 19 0 4t B i1 i
FIPFERME 1-3 B0, (DR,

LA B e T UL 6 TP e BE RS A A [ AR 6 R T R A AR
A& AR, AT A BRI, B L [ R Gk sh i, % 05 9528 8 A (YL
JE IR (] £ R B, 117 L2 25 0] 9 eR

1-3 BiERIPRTTIE

e FR A D A v, Bl TC iR AL RS N A BN ST BT R E R R, RS
DL v, (A% | B R L B R B oR AR, SR R () R R AT R B
SVENAN G SRR TR o X T AN [ ORI iR B0 i R B R Y R T

e HEA 1 PR 35 2 R 1 R 3 (simple harmonic vibration) , fE R R sh .« f1 ¢ 1Y
KA KRN

= X; sinwt

IR AR IX R IR — A R IE 3 (B R AT E LUJE His H IE 5% R B0 R ik 2R, 45

18 A 4 5% RV, WDRE LS B E 5% R B Rk TE K

. us
cosmt = Sln(a)l‘ -+ ?>



