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Continuous scanning laser vibration test method for

ODS of thin-walled cylindrical structure
ZHANG Gong, ZANG Chaoping, LI Fan, LIU Cuihong

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A continuous scanning laser Doppler vibration test method for operational de-
flection shape (ODS) of the thin-walled cylindrical outer surface was proposed and applied to
vibration test of a cylinder. The rotating platform and motor control were introduced into the
laser continuous scanning, and a motor control algorithm matching the laser continuous scan
path was developed. The continuous scanning laser vibration test was applied to cylinder
structure. And the cylinder laser continuous scanning test was performed on a cylinder struc-
ture and the first five orders mode within 500 Hz were obtained. The correlation with the re-
sults from the commercial laser discrete scanning modal test was basically above 0. 96, dem-
onstrating the feasibility and accuracy of cylinder laser continuous scanning laser Doppler vi-
bration test. The cylinder continuous scanning laser Doppler vibration test, with advantage
of high spatial resolution, efficient and effective test, shows certain guiding significance and

practical value for further application in actual structure.
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Fig. 1 Sinusoidal velocity surface scanning
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Fig. 2 Schematic diagram of the C-CSLDV
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Fig. 3 Angle of platform rotation in half cycle
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Table 1 Parameters of thin-walled cylinder

SR KfE
PR B E/GPa 199
R p/ (kg/m?) 7930

242 r/mm 200
BB h/mm 250
JERE §/mm 5
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Fig.4 Thin-walled cylinder experimental device

SLDV 120 % 1 J # 80 » 035 v %o (B4 47 A
B 120 AN 23 BB AR O 1000 He, 5% i A
Z i AR S O A 7 ik DM A R B [ T AT S B [ A
BRI 2 PR .

x2 HEERGWSHEFHE
Table 2 First 5 orders modal frequencies of

thin-walled cylinder

187N [ 47 3/ He
1 82.25
2 134.38
3 231.73
4 323.66
5 435. 00
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Fig. 7 Vibration modes comparison between SLDV
and C-CSLDV tests
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Table 3 MAC value between SLDV and C-CSLDV

vibration mode tests

C-CSLDV
B vk Cia
1 0.97
2 0.97
3 0.99
4 0.96
5 0.97
1.0
5 0.9
0.8
g 4 0.7
»g 0.6
B3 0.5
2
£ 0.4
) 0.3
0.2
1 0.1
0

1 2 3 4 5
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Pl 8 C-CSLDV Fil SLDV & 8 i i # %t MAC A
Fig. 8 MAC value of vibration mode between
C-CSLDV and SLDV tests
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