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Fig. 1 System response under multi-frequency excitation
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Fig. 2 The first three modal parameters of cantilever beam
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Tab.2 The first 3 modal frequencies of cantilever beam
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Vibration speed test signal

AT 3 B 1 SR AR OR A 11~13 FR
AT LU 0l 3 A 01 M L . B B
SRR (IE SO R PN S UKL ERU R CRVAN RS 2
i, 5 07 JI A5 2 — B0, AT LAA 0 3% i (e 104
WA ODS. X EEeR 2 B O EC i 55 552 B ) 3 2 4
A B P A AR — 2 R ER B ODS 5 45



1236 & Zh. W

N % 39 %

— BB T Iy A R AR AT

100 260 300 400 500 600
f/Hz
B10 MR AE 5 A
Fig. 10  Test signal spectrum

B 11 51 Bl i

Fig. 11 Sidebands spectrum of first order

180

K12 5 2 By g

Fig. 12 Sidebands spectrum of second order

s

.
g
=
=
pu|

U

13 %5 3 Brila i
Fig. 13 Sidebands spectrum of third order

3.3 #RMESITR

fig 8t CSLDV il i ODS, 35 SLDV il X 4%
Wt Ar X e, i 14 ~E 16 frx. Al LLFE H,
CSLDV lliX 5 SLDV Ml %5 R —3. 3 i 8 & 15
HEN (modal assurance criterion, faj f MAC) {H I 1E

0.99LA b, CSLDV il il 5 SLDV i X H: At 2 £ xf
Henge 3 fiin. Al LA H . CSLDV it B4 1R &
A0 SR B2 O LA 6 B ) PN AT DA AR A5 0 A AR Y
PR AUHE B AR & 1 R0, 7R A T SLDV i
KA,

e SLDV “-
, CSLDV
D 1 0 300

BRKPE /cm

&1
B
7
S
I
=

1

B 14 51 B AR

Fig. 14 Comparison of first order test results

0.4
R 0.2

= 9

- N 70 ?

=3 SLDV

g 04 CSLDV

06, X

20!

K /cm
B 15 55 2 Bl 45 15 b

Fig. 15 Comparison of second order test results

0.6

= 04
= 02
)
S SLDV
on ,O )
R CSLDV
S0 100

200 300
PR /em

16 45 3 B 45 R

Fig. 16 Comparison of third order test results

%3 CSLDV ik 5 SLDV ik & #3F Lk
Tab.3 Comparison of CSLDV and SLDV test parameters

B SDLV CSLDV
W B 7] /s 64 5
PR Y25 6] 43 HE %/ mm 15 T g5 /I
TR, X AL BRI T AT 3 B RS,

k5ol oY i > 7S i [ Bl A s Rl =Y S i U o

T3 B0 41 0 3 1 3 B 8 U0 285 4 1) 45 B
RS AL R L R T A G o X A 408 1) T B A S
oA i I, T DLW/ IN AT 0 32, D A 4 B 30 T i
SRAEFEZMAE L YA T e, = A E



%6 2 LSRG RN T ST O 25 8 4k 2 1237

T FISE SR A% I 10 T o 2 0 R 25 20 il ok I
HMEFERZ IR B 73 A 45 20 . X T [ — B B A . 2 E0E
TR AL/ L T LR AT by TR o0 B O
SO [R)AE 22 77 AR 101 22 18] CEL R 28 i AT 52 0 JHG
(L W50/ 9 30217 10 T 8 2 0 LB R Y 30 T 44
i HE— B B AL B P17 5 T e R A
f#i 24 0.05 F1 0. 3 Haz iy BN 20 53 51 AR5 JH W12k
FEIS 55 1 RS A9 1 15 A8 Ak, 4R 0. 05 Hz $14H
WA, R A 5 PR s s ] o 2 22 3 Y
T 6 B A 25 2 4 3 L X 3 A T R

IV EEiE i DU Uk g ai Al

Influence of scanning frequency on Sidebands

Fig. 17

spectrum

4 HRIE

WEFE T IR & SR T 1 221 1 0L 2 3% B ik
ST A MR E . DL SR O i) AT T O A
ML B . 5 SLDV #E T 17X b &5 5 3%
B TR BB T i 2 49 O N Oy vk B
0K BE 8 RO G L ik TR Al s 1 R R
B 1% 7 5 I AT AL R

z2 % X ik

[1] Ewins D J. Modal testing: theory and practice[ M ].
London:Research Studies Press Ltd. , 1986:1-9.

[2] Castellini P, Martarelli M, Tomasini E P. Laser
Doppler vibrometry: development of advanced solu-
tions answering to technology’s needs[ J]. Mechanical
Systems & Signal Processing., 2006, 20 (6); 1265-
1285.

[3] Castellini P, Revel G M, Tomasini E P. Laser
Doppler vibrometry: a review of advances and applica-
tions[ J]. Shock &. Vibration Digest, 1998, 30(6):
443-456.

[4] Sriram P, Hanagud S. Craig J. et al. Scanning laser

Doppler technique for velocity profile sensing on a

moving surface[ J]. Applied Optics, 1990, 29(16):
2409-2417.

[5] Sriram P, Craig J I, Hanagud S. A scanning laser
Doppler vibrometer for modal testing[ J]. Institute for
Mathematics & Its Applications, 1990, 5.:155-167.

[6] Sririam P, Hanagud S, Craig J] I. Mode shape meas-
urement using a scanning laser Doppler vibrometer[ J].
International Journal of Analytical & Experimental
Modal Analysis, 1992, 7(3):169-178.

[7] Martarelli M. Exploiting the laser scanning facility for
vibration measurements[ D]. London: Imperial Col-
lege London (University of London), 2001.

[8] Schwingshackl A C W, Zang Chaoping, Massei L, et
al. The simulation of a full-field vibration measure-
ment of cylindrical structures using a continuous scan-
ning LDV technique[ C]// Eighth International Confer-
ence on Vibration Measurements by Laser Techniques:
Advances and Applications. Ancona: International So-
ciety for Optics and Photonics, 2008.

[9] Schwingshackl C W, Massei L. Zang Chaoping, et al. A
constant scanning LDV technique for cylindrical struc-
tures: simulation and measurement[ J]. Mechanical Sys-
tems &. Signal Processing, 2010, 24(2):394-405.

(10] Bruk. EiF. HTESEZEEAM TN E
E B AR LT ] S8 Sy, 2015, 30(5):613-620.
Chen Qiang., Zang Chaoping. On the laser Doppler vi-
brometry technique based on continuous scanning LDV
with sinusoidal rate[ J]. Journal of Experimental Me-
chanics, 2015, 30(5):613-620. (in Chinese)

[11] Stanbridge A B, Khan A Z, Ewins D J. Modal testing
using impact excitation and a scanning LDV[]J]. Shock
&. Vibration, 1998, 7(2):348-356.

[12] Allen M S, Sracic M W. Mass normalized mode
shapes using impact excitation and continuous — scan
laser Doppler vibrometry [ C] // Eighth International
Conference on Vibration Measurements by Laser Tech-
niques: Advances and Applications. Ancona: Interna-
tional Society for Optics and Photonics, 2008.

[13] Maio D D, Ewins D J, Maio D D, et al. Continuous

scan, a method for performing modal testing using

meaningful measurement parameters[ J]. Mechanical
Systems & Signal Processing, 2011, 25 (8); 3027-
3042.

E—EEBA - FY, F,1993 4 4 H
AR A EEWFE T 10 R 454 IR )
S5 5 #0628 8RB AR .

E-mail:li fans@163. com

1 2
A
_

| .



1238 & .0 X 5 2 W %039 &




