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Fig. 1 Physical picture of automobile flywheel
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Property

Value Unit

T4 pensity 7100

kg m~-3 Z

= % Isotropic Secant Coefficient of Thermal Expansion

1
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3
6 B A 1sotropic Elasticity
7
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Derive from Young's Modulus and Poisson's Ratio ;I
Young's Modulus 1.7E+11 Pa =
Poisson's Ratio 0.25

10 Bulk Modulus 1.1333E+11 Pa

11 Shear Modulus 6.8E+10 Pa
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Fig. 2 Parameter setting in modal analysis
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Table 1 Vibration mode and resonance frequency
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Fig. 4 Vibration mode nephogram
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Fig. 5 Schematic diagram of excitation
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Fig. 6 Experimental device diagram
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Table 3 Audio signal sampling data
L S A B ARG DU A% Hz
75 Fal E EET AL AL B AL
1 559.21 565.21 1396.83 1398.63 1705.73 2212.84 2229.64
2 559.01 565.21 1395.63 1397.43 1700.93 2211.64 2220.34
3 558.71 565.11 1393.93 1395.83 1695.13 2202.44 2213.24
4 554.51 559.91 1384.23 1386.13 1696.73 2200.44 2204.24
5 559.01 564.81 1396.13 1396.13 1698.93 2 206.94 2 220.64
6 555.61 561.91 1391.63 1391.63 1715.73 2223.44 223214
7 556.91 563.11 1395.13 1395.13 1717.23 2 227.44 223474
8 558.41 564.51 1394.43 1396.13 1701.23 2 206.04 222334
9 555.81 562.01 1390.73 1392.53 171353 222294 2227.04
10 551.31 558.01 1383.43 1383.43 1720.43 2222.34 2230.44
11 554.51 561.01 1388.23 1390.13 1716.93 222214 2233.24
12 555.71 561.61 1389.33 1391.13 1709.53 2216.14 2225.64
13 560.21 566.01 1397.63 1397.63 1688.73 2198.34 2 209.94
14 558.41 564.11 1395.63 1395.63 1705.83 2216.54 2223.74
15 554.81 560.51 1388.43 1390.03 1715.63 2223.04 2 230.64
16 560.11 565.41 1396.43 1398.33 1690.43 2200.74 2211.54
17 553.71 559.21 1385.03 1387.23 1715.03 2217.74 2228.04
18 553.21 559.01 1384.43 1386.33 1714.83 2216.84 2227.14
19 558.01 563.61 1392.13 1393.83 1696.73 2202.84 2214.64
20 553.31 558.61 1385.03 1385.03 1712.93 2217.74 2222.74
> B> | —s=n MY
075} 075 075}
g 8 8
1;%050- 1;%050— 1go.so-
E]I BHr E]I E_]I i
0251 ¥ 025 025
__MAA . _— WA
550 560 570 550 570 550 560 570
B Hz Bz $%/Hz
(a) 15¥HEIR (b) 258 (c) 35RUIA
E7 BRI R
Fig. 7 Modal response of excitation point
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Audio Detection Information Extraction Based on Casting Modal Analysis

XU Cong-yu', WANG Biao', HONG Jun®, ZHU Qing-bao®

(1. Hanshan Industrial Research Institute, Hefei University of Technology, Hefei 230009, Anhui, China; 2. Anhui Haili Precision
Casting Co., Ltd., Maanshan 238101, Anhui, China)

Abstract:

The audio detection information extraction method for ductile iron and vermicular cast iron under the external
excitation was studied, the finite element modal analysis on the vibration equation of the casting was carried
out and the vibration modal cloud of casting was obtained. According to the vibration modal cloud, the
features of vibration modal of the castings as well as the input/output relation between the external excitation
and response of audio signal were analyzed, on which a scientific basis was provided for accurate extraction
of online audio detection information of ductile iron and vermicular cast iron. The modal analysis of a certain
type of automobile flywheel ductile iron was carried out, and as many as 20 samples were measured. The
measured results are in good agreement with the modal analysis results.

Key words:
modal analysis; vibration mode cloud; audio signal; information extraction
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