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ABSTRACT

Vibration table is required to obtain high packing density in expendable pattern casting process. Packing density, which is an
important manufacture factor, depends on the vibration pattern induced by vibration table. In general, circular vibration pattern is
recognized as the best pattern. The existing vibration table is investigated to identify current vibration pattern and consider a
countermeasure. Modal test is utilized to identify the dynamic characteristics of vibration table, and finite element method is used

to present the improved design.
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Table 1 Vibration acceleration with phase difference Table 2 Vibration acceleration with position
Phase Vibration acceleration (G) L Acceleration (G)
CH | X3F Y T Z % Position —— Y dir. Z dir.
0 1.13 0.06 1.28 1 0.13 0.07 1.04
45 1.07 0.08 1.20 2 0.20 0.18 0.89
90 0.83 0.07 0.93 3 0.18 0.15 0.84
135 0.46 0.06 0.54 4 0.22 0.16 1.05
180 0.11 0.0625 0.27 5 0.16 0.12 0.82
6 0.11 0.68 1.01
Uissajous Graph(s 207 Lissaious Oraph(2)&80%) 7 0.22 1.07 1.01
7 ® ! 8 0.12 0.09 1.02
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871 HAste], Bﬂ 1*01] FEAVE Qe Eg2AE 1560 0.16
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Table 4 Vibration acceleration with change of phase

Table 6 Natural frequencies from modal Test

Phase Acceleration (G) and modal analysis
") X dir. Y dir. Z dir. Mode 1 2 3 4 5 6
0 0.47 0.01 0.26 Modal
90 0.12 0.02 0.19 Analysis (Hz) 29 | 34 | 52 ] 54 ) 60 | 106
180 0.58 0.03 0.09 i
Bxperiment | _ | 37 | _ | 56 | 64 | 109
(Hz)
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Table 5 Physical parameters of flask

Density Elastic modulus Poisson’ s
(kg/m’) (Gpa) ratio
7800 210 0.32
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(a) Mode 1 (29Hz) (b) Mode 2 (34Hz)
Fig. 13 Mode shapes
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