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Fig. 1  Modal testing scheme for thin-sheet cylinder

parts based on single-point laser continuous

scanning vibrometry
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Fig.2 Vibrating string with both ends fixed
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Fig. 3 Micro section of vibrating string

b — . ) 9
o 1 S AR Bh 0 I8 A e~sma~tane——y |

f(l,z)d1+T(ay+a )+

T (33 | ¥y \ (o g 0
ax<ax+a d)da T @

TRV 5 ALK B T it p () = oo I Ry 5 550 1
W ALES vy (o) g/ 55k ) T Al A O o ik
=2 Rtk

pE;tEV* 2= f (3)

MR fCe.0=0. 0521 A &35 5 fE N
J;ﬁv_“z %y (a=+/T/5;0<a<L;>>0)

Ylece=0,y].,=,=0
ly,ogo(x),(;i} .

€]
Hrp W R 5 MR y=y(xa0 0yl 0 =0,y =
VIR AT vl—0=

5 B AR vk 3 AT oK A L 45 3

y(x,t) = ZF WY, (x) =

SS)

t>0)

=g(x)  (0<a<L)

go(x),* =¢(x),
0

Z(A sinw,t -+

B, cosw,t)sin fx = 2 F,cos(w,t —0,)sin % (5)

1 2

2 "L
- 12 e
Ho A = o J $(x) sin —— L L dx; B, LJO@(I)X

sianLIdx;F,Z«/A'f.JrBf 30, = arctang ; Fosin r}ﬂj\j
55 r B IE A AT 5% b R W 4 A A 0 . B S AR
5w,/ 2n RSZ IR S 0 [ A 30550, MHITAAL  r=1,
2,

5% WYz 3l — 2R 50 PR W& L A R AAR AL A ] B 3
WM EIN. By, 0 R 5% AE 3 — 3 5251 T 1 4 3l
WA, WX —REHBES TS, HECER
g% b DUE R R o A0S 2 I PR B 0O 9 47
BB R ERT LU 2=u Fx, 8 HMAA
R (5) , 15 BN OB TE 7% b AYCEE 28 41 415 I B ek A S i 3



S ¢

{3 7% 119 I S A 5 A

(O = yCu.) = D)y, (uat) = D) (A coswt +
r=1 r=1

rout

L

B, sinw,t) sin

(6)
Hrr: (A, cosw,t + B,sinw,t)sin r’;”ﬂy?ZT’f r YA
W3 R BB O AE 5% b DUE B o A8 224
P15 2 0 Bz Bl LB B 3845 5 i 3R A =KL

X AR UL T Z B R RiIEM
Uity [ 7 5% A BE R 10 W B O, WI IR 451 () =

x(10—x) N/ . . -
o000 sp(2) =0, LA () A5

= ==
PN =)

E{E /10° m
d oo
oo s

!

Lol
S oo
oo N b

|
—
(=}
(=)

fi#% / m

(a) SRIPTBIAIREY
(a) First order modal shape

{6 /10" m

W&

fi# / m

(c) 2Bz
(c) Second order modal shape

{8 /10° m

e

3 4 5 6 17
% / m

(e) F3MBIAHRE
(e) Third order modal shape

O T 5 4 4 ) IR P 9 TR Y A 2 K

y(x,t) =y, (x,t) = E ﬁcoslof@r —+
' (2r

2r+ Dnx
10
S o ot sin B g g 43 1
B BRI MRS A B r =120
¥ = (RAR (D) 3B HOET IR U5 H 0 3
DRI IR W 4 B, % ST 1.2.3
R 2 T = 825 0 T A 5 0 006 90 B 0 1
B4 20 0 I R o 1 S 2 4 5 4 S R
fE — Wy AR T A R . R R O

1)t Jsin 7

05 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0

t/s

(b) 1Rz =
(b) First order vibration signal

E{E /10" m

T

0.5 1.0 1.5 2.0 2.5
t/s
(d) FB2MriRsN G S

(d) Second order vibration signal

{H/10°m

2

Y

1.5 2.0
t/s
(f) ISR
(f) Third ordervibration signal

IO L 1 RS i D e W DA O /) D |

Fig. 4 Vibration mode of vibrating string in former three orders and its vibration time domain figures
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ser vibrometry
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