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Multimodal Audio Detection Model for Casting and Online Learning Optimization
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Abstract: The resonance frequency generated by casting percussion is related to the the change of casting size. It is
necessary to predict the spheroidization rate or verminization rate of the casting by resonance frequency. To solve this
problem, this paper proposes a multi-mode audio detection model composed of multiple resonant frequencies, and the
model coefficients were obtained from the audio detection data through online learning. The results show that the
multi-modal audio detection model can effectively identify the change of the elastic modulus of the casting and the change
law, and has nothing to do with the the change of casting size. The model coefficient can be further optimized through the
improvement of casting quality and online learning. In some types of casting as an example, the measured 20 samples, by

multimodal audio detection model, extract the model values to reflect the actual changes in quality of casting products and

range, for casting products provide a basis for the online detection and quality classification.
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Fig.1 Automobile flywheel castings
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Fig.2 Vibration mode nephogram of the first six orders for flywheel

R1BHRIHE

Tab.1 Simulation of casting size

HHEE H1H HESH

F5 B Ror i Sedrsiif Sharii s %{%ZMZF Bt
E/GPa P i . HE /g /Hz

1 160 -0.10 540.82 1673.6 38314 -0.04
2 160 -0.08 54096 16747 3835.6 -0.02
3 160 -0.06 541.11 16758 3839.7 -0.01
4 160 -0.04 54126 1677.0 38439 0.01
5 160 -0.02 54138 1678.0 3848.0 0.03
6 160 0 541.54 1679.2 38522 0.04
7 160 0.02 541.74 1680.5 38563 0.03
8 160 0.04 54193 1681.8 3860.5 0.02
9 160 0.06 542.13  1683.0 3864.6 -0.01
10 160 0.08 54232 16843 3 868.8 -0.01
11 160 0.10 54252 16855 38729 -0.04
12 161 0 543.82 16857 38522 -0.98
13 162 0 545.18 1691.0 38522 -1.92
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Fig.3 Excitation locations of the first and the fifth order
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Tab.2 Audio signal sampling data

g BUBHRSE  BSEREK  BUNK
/Hz /Hz /Hz
1 559.21 1705.73 -2.50
2 559.01 1700.93 -1.31
3 558.71 1695.13 0.20
4 554.51 1696.73 4.07
S 559.01 1 698.93 -0.89
6 555.61 1715.73 -0.98
7 556.91 1717.23 -2.59
8 558.41 1701.23 -0.77
9 555.81 1713.53 -0.72
10 551.31 172043 2.34
11 554.51 1716.93 -0.13
12 555.71 1709.53 0.21
13 560.21 1 688.73 0.03
14 558.41 1705.83 -1.72
15 554.81 1715.63 -0.16
16 560.11 1 690.43 -0.22
17 553.71 1715.03 1.07
18 553.21 1714.83 1.61
19 558.01 1696.73 0.57
20 553.31 1712.93 1.90
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