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Abstract The mass moment of inertia (MMOI) represents the relationship between angular momentum,
angular velocity, angular acceleration, and rotational forces necessary to describe rotational motion; it
varies depending on the rotation axis, mass, and shape of the test specimen. The MMOI can be
calculated using a numerical model, but it is impossible to make the numerical model exactly match the
mass distribution of the test specimen or the location of each component. Therefore, it is necessary to
verify the reliability of the MMOI measurement test by checking the error between the value of the
numerical model and the test measurement. In this study, the MMOI of an aircraft external fuel tank was
measured. The system configuration and test fixture for measuring the MMOI and the test installation
were explained. In addition, the method of measuring the center of gravity applied to calculate the
MMOI was explained. After identifying the linear interval of the spring constant, the vibration frequency
of the test specimen was measured through the vibration test and applied to the calculation of the
MMOI. The reliability of the test results was confirmed by analyzing the error between the measured

MMOI and the reference values.
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Fig. 1. Equipment for measuring MMOI of Large Structure
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Fig. 2. Test Configuration of MOI Measurement
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Table 1. Measurement of CG

Direction Location(mm) Note
Horizontal 620.3 a in Fig. 6
Vertical 371.7 x in Fig. 7
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Fig. 9. Test Configuration of Measuring Spring Constant
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Fig. 10. Test Setup for MMOI Measurement

Fig. 11. Check the Level of the Test Specimen
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12. Frequency Measurement of Test Specimen

(a) Measurement of [w (b) Measurement of [zz

0 5 10 15 20

Time(sec.)

(a)

25

J\]\A/V\;\/\/\/\/\/wv\/\/wvwwwm

0 5 10 15 20

Time(sec.)

(b

(a) Pitch (b) Yaw

Table 2. Measured Frequency of Pitch and Yaw

No. Iyy (Pitch) 1, (Yaw)
1 1.45 1.40
2 1.46 1.40
3 1.45 1.41
4 1.46 1.40
5 1.45 1.40
6 1.46 1.40
7 1.46 1.40
8 1.45 1.40
9 1.45 1.40
10 1.45 1.40

Table 3. Average Frequency for Pitch and Yaw

MOI I L,

Frequency(Hz) 1.45 1.40

Table 4. Parameter for MMOI Measurement

Parameter [yy [z .
KWN/m) 13,080
L(m) 1.57
a(m) 0.5 0.59
h(m) 0.360 0.366

Table 5. Error of MMOI between Test and Numerical
Model

MOI Test(kg'm?) FEM(kg'm?) Brror(%)

1L, 319 323 11

L, 330 322 2.6

. IS

X

b)

Fig. 13. Finite Element Model of Test Specimen
(a) Top View (b) Side View
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