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A Study on the Tool for Dynamic Analysis of the Test Support system using
Wind Tunnel Testing

Tae-Min Park*, Kee-Seok Lee’, Jun-Hee Hong++

} Abstract }

This paper is described the program algorithm which can easily estimate dynamics of test support system by using mathematica
tool based on the finite element method. We can determine the geometry, dimensions of the test support system, through
tool stated in this paper for a certain test conditions. As a result of computer simulation and manufactured test support
system's experiment in oder to verify suggested program, the dynamics of the test support system was well correspondent
each other.
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Fig. 1. Schematic of the test support system for wind tunnel test
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(b) Equivalent String after modeling

Fig. 2. Sting modeling for finite element

2.2 ZAlE WHA(flexible balance)

Fig. 30j4 BZo] ZHAE WA FA4L2 ZHAH
(flexure)®] Wig S22 ufg EB3ic} upeba] Wy
DREIME Fxso FEALS BARR: SR
(Equivalent beam)2 the8tatgct”

3 FRAANF o3 b9 o = ()T 2ok

o .= 0.000011984 x NF( kg) (1

Juu WeE nesel AL ()T Ao ¥
oul )9t 2k

- 371 -



0. —0.000014%84 - NF =-EL-  (9)
35T

N p: AS3E, & B Yololtk 4 QAN 5
o3 gg 7 4 st

(b) Equivalent Balance after modeling

Fig. 3. Equivalent balance modeling
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Fig. 4. Flow chart of tool program for dynamics analysis
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Fig. 5. Experimental set-up for dynamics test in case of
sting-balance-test model
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Fig. 6. Modeling for dynamic analysis of sting-balance-test
model
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Fig. 7. Results achieved with experiment
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Table 1. Result achieved with experiment, analysis
and Tool Program in case of sting-balance-

model integration

frequency a ” f
Items
3 A 11.03 163.18 | 476.86
node 4 11.20
No. Tool Z2I1W| 10.92 162.61 | 481.98
34 Z%H | 0.000
@ | A =4 | 0.000
Tool ZZH] | 0.000
A4 REH | 0.102
@ [ AF 2EH | 0109
Tool XZH} | 0.101
34 ZZH] | 0.271
Q@ | Ag 22y | 0278
Tool AZH] [ 0.267
34 ZE8) | 0570
@ | A ARy | 0580
Tool AZH] | 0.569
a4 22w [ 1.000
©® [ A8 =y | 1.000
Tool ZZEH] 1.000
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Fig. 8. Results on the magnitude ratio of analysis, experiment

and tool program in the clamped condition
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Fig. 9. Variation of 1st natural frequency according to center
of gravity of the test model
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