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Analysis of Dynamics Characteristics and Design of Vibrating Table
for Expendable Pattern Casting Process
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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.
Modal test is utilized to identify the dynamic characteristics of vibration table. And finite element method is
used to modify flask by fixing the stiffener. The positions of stiffener to modify are found and the natural
frequency could be easily shifted to the objective value by using sensitivity analysis.
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Vibration table
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Vibration source

Vibrating table for EPC process

Fig. 1
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Table 1 Physical parameters of flask

Density Elastic modulus Poisson's
(kg/m*) (Gpa) ratio
7800 210 0.32
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Table 2 Natural frequencies from modal Test
and modal analysis

Mode 1 2 3 4 5 6
Modal
Analysis (Hz) 29 1 34 | 52 ' 54 | 60 | 106
Experiment
(Hz) - 37 - 56 | 64 | 109

(b) Mode 2 (34 Hz)
Fig.4 Mode shapes of flask

" (a) Mode 1 (29 Hz)
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Table 3 Change of the natural frequency with shape

Shape . quad .
Mode tri (present) hex oct | circle
1* modal
frequency (Hz) 27 29 31 32 32

120  — @i
-~~~ quad (present)
5 100 ' - hex
L go | —O—oct
kY —¥—circle
c 60
(9]
3
g 40
-
O 1 1 1 1 1 ]
1st 2nd 3rd 4th 5th 6th
Mode
Fig.5 Change of the natural frequency with
shape of flask
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— | —e—25
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w
50 =2
o . . .
1st 2nd 3rd 4th 5th 6th
Mode
Fig. 6 Change of the natural frequency with
thickness(mm) of flask
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=
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Fig. 7 Change of mass with thickness of flask
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side part 80
—

10

lower part
Fig. 8 Dimension of stiffener at lower part flask (mm)

120  ——no stiffener
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0 . : ; s N
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Fig. 9 Change of the natural frequency with stiffener
at lower part of flask
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Fig. 10 Change of the natural frequency with size of
stiffener at lower part of flask (mm, d = h)

Table 4 Change of the natural frequency with size

Size(mm)
Mode 40 80 120 160
1* modal

frequency (Hz) 18 29 34 35
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Fig. 11 Stiffener location in horizontal and vertical
directions
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Fig. 12 Change of the natural frequency with stiffener
of horizontal and vertical directions
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Fig. 13 Position of stiffener in horizontal direction
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upper part lower part

Fig. 14 Mode shape of flask
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Fig. 13 Change of the natural frequency with position
of stiffener (horizontal)

Table 5 Change of the natural frequency with Position

b
Case | 2 3 4 5
Mode j\L
1* modal 29 | 40 | 64 | 69 | 67
frequency (Hz) | i
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Fig. 16 Change of the natural frequency with
multi-position of stiffener (horizontal)
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‘=@ Stiffener
Fig. 17 Mode shape of stiffened flask

Table 6 Change of the natural frequency with
multi-position of stiffener

Mods Case { 143 | 1+4 | 145 l1+3+5§

st
Fmodal 1 ) 89 95 106
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All dimensions are in mm

Fig. 18 Stiffener shape
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Fig. 19 Change of the natural frequency with
shape of stiffener
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