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Vibration test jigs play an important role in securing the object to the test device for performing vibration tests.
In general, rib-type jigs, while reliable, can be costly and time-consuming due to their complex structures
tailored to different test object shapes. This study proposes an efficient design method for column-type vibration
test jigs, aimed at enhancing production efficiency and vibration performance. The column jig based on optimal
design improves rigidity and natural frequency by analyzing various column cross-sectional shapes and
optimizing each column stage. Additionally, the vibration performance of the column jig has been further
improved through optimization of the reinforcement structure. Increasing the section modulus of the column
proved essential for achieving a higher natural frequency, confirming its importance in jig rigidity.
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Figure 1. Flowchart of Optimization for Column-type Jig



ARAYAFARE A2 2/ AT

g ww(<mgure ). AR S 2287 99 2% 2 3e
z]; RdS 37t AT A AF 24 ok 7]
21§ A55E 24

A 48 2 482 98 A 2422 Y7} A4
479 thek Point MassZ Rigid
2 8- Th(<Figure 3> (Roh et al.,
2012)). 283 St EHOES 4H 14 R0 E HoF)
o 7 229 &g A F st &FelE vol A2=E
%= (Aluminum Die Casting Alloy)®] =% *|(Young’s Modulus:
69,650 MPa, Poisson's Ratio: 0.33, Density: 2.75 g/em’)S ¥

Aok Ao e FHEAS B s a4 A7)
10 mmE A ek H A A A= ANSYS 2022 R1 Workbench
DESKTOP(CPU: Intel CoreTM i9-12900K, GPU: GeForce RTX
3080, RAM: 64 GB)S o] &3] 3 vt 181 HAEA =
DESKTOP 7| & W 8417+& 273

s
Body Element (BE3)5?L =
E

rk&

(a) Rectangle Column

(b) Square Frustum Column
Figure 3. Simplified Column Jig Model Based on Square Shape
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Figure 4. Parameter of Tendency Analysis of the Width of Each

Column

Table 1. Design Variable for the Width of Each Column

Number of Columns (n) Width (17)
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Figure 5. Design Variables for Optimal Design of Column-type Jig
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Figure 6. Location of Rib Design Area and Lamp Interference Area
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Figure 7. 1" Mode Shape According to the Shape of the Column Structure
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