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Abstract

In this paper, the selection of the acceleration signals of the six channels road simulation test
bench is researched. The correlation between the strain spectrum of sub frame and the accelera-
tion spectrum of the car body is calculated by linear fitting. Acceleration signals are selected by
the result of the correlation analysis. In addition, six acceleration signals were selected by com-
paring the pseudo damage of each acceleration spectrum. This group of acceleration signals was
analyzed and compared with signals selected by correlation analysis within time-domain, fre-
quency-domain and correlation-domain.
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Table 1. Damage comparison of 3 strain measuring points for 9 times

3= 19 RKRER 3 MMM SR LR

W 1 2 3 EElTEZON
LW 2.0E-04 4.2E-03 1.2E-04 2
2w 7.7E-04 4.3E-03 3.4E-04 2
3w 1.0E-03 5.2E-03 4.4E-04 2
HaAW 8.3E-04 4.7E-03 3.7E-04 2
¥5IR 8.8E-04 4.8E-03 3.8E-04 2
6K 1.2E-03 6.0E-03 5.1E-04 2
BTIR 3.0E-04 6.5E-03 2.0E-04 2
8k 1.9E-04 3.8E-03 1.2E-04 2
W 2.0E-04 2.9E-03 1.3E-04 2

Figure 1. Indoor six channels road simulation test bench
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Figure 2. The result of negative correlation analysis
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Figure 3. Uncorrelated analysis
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Figure 4. Measuring point of gauge of front sub frame
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Table 2. Correlation of acceleration signal and strain measuring point 2

T2 MEEFESENTMNR 2 WHEXE

IE [ RERAH R SR RARAR R
W5
X Y Z X Y VA
1 —0.2650 0.2891 0.1314 0.2238 0.2739 0.1089
2 —0.2436 0.1173 0.1657 —0.2074 0.1433 0.1408
3 —0.2712 0.3175 0.1189 —0.2270 0.3036 0.1033
4 —0.2312 0.2603 0.1062 —0.2005 0.2666 0.0749
5 —0.2955 0.1650 0.1399 —0.2502 —0.0808 0.1266
6 —0.0859 0.1013 —0.1592 —0.0992 0.1229 —0.0879
7 —0.0688 0.0035 —0.0341 —0.1415 —0.0549 0.0196
8 —0.2251 0.0699 0.3374 —0.1933 0.0957 0.2026
9 —0.0462 —0.0695 0.2784 —0.1888 —0.0604 —-0.1917
10 —0.2337 0.3210 0.1864 —0.2048 0.3161 —0.0347
11 0.2427 —0.0514 —0.0855 0.2293 0.1335 —0.0580
12 —0.2242 0.1316 0.0415 —0.1753 0.1049 0.0071
13 —0.2579 0.1993 0.1444 —0.2349 0.2410 0.1355
14 —0.1535 0.2412 0.0397 —0.1299 0.0936 0.0041
15 0.2025 0.2489 0.1100 0.1688 0.2753 0.0992
16 0.2417 —0.0664 0.0118 0.2242 —0.0513 0.0586
17 0.2118 0.2917 —0.2496 0.0287 0.1341 0.1623
18 0.1811 —0.0618 0.0109 0.1487 —0.0453 —0.0056
19 —0.2943 0.2346 0.0989 —0.2044 0.2652 0.1234
20 —0.1905 0.2194 0.1537 —0.1815 0.1898 0.1052
GitER 5 3, 10 8., 9, 17 5 3, 10 8. 9. 17

Table 3. Correlation analysis iterative acceleration target screening results
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Figure 5. Acceleration measuring point layout
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Table 4. Acceleration signal pseudo damage statistics
=4 MREESHhIRGST

1E [ R 1545 S REE D44
W75
X Y z X Y z
1 6.0E-06 8.0E-06 6.6E—06 8.7E—06 1.2E-05 9.0E—06
2 6.4E—06 8.7E—06 9.6E-06 8.6E—06 1.2E-05 1.2E-05
3 6.1E-06 2.3E-06 3.2E-06 9.0E-06 3.4E-06 4.6E-06
4 6.6E-06 3.4E-06 6.4E-06 8.7E-06 5.0E-06 8.0E-06
5 7.6E-05 8.6E-07 1.6E-05 8.6E-05 1.1E-06 1.7E-05
6 2.5E-06 1.2E-04 2.2E-05 3.0E-06 1.2E-04 2.6E-05
7 3.7E-04 7.6E-05 1.4E-04 3.4E-04 1.0E-04 2.0E-04
8 7.1E-06 2.5E-06 1.9E-06 9.7E-06 3.7E-06 2.6E-06
9 7.0E-04 2.2E-04 1.6E-04 5.9E-04 6.4E-05 5.6E-06
10 6.8E-06 2.4E-05 1.9E-06 9.6E-06 3.5E-05 2.7E-06
11 6.7E-06 1.8E-06 3.8E-06 1.1E-05 2.8E-06 6.1E-06
12 7.6E-06 2.0E-06 6.5E-06 1.0E-05 3.0E-06 8.6E-06
13 6.8E—05 2.1E-06 5.3E-06 1.2E-05 3.2E-06 8.4E-06
14 6.9E—06 2.5E-06 8.2E-06 1.5E-08 3.8E-06 1.1E-05
15 6.3E-06 1.8E-06 7.8E-07 8.8E—06 2.6E-06 1.3E-06
16 6.3E-06 5.1E-06 2.0E-05 9.4E-06 6.8E—06 2.4E-05
17 2.4E-06 3.9E-06 9.8E-06 1.8E-05 2.0E-05 5.5E-05
18 7.4E-06 4.3E-06 1.7E-05 9.6E—06 5.9E-06 2.2E-05
19 8.0E-06 2.1E-06 3.7E-06 1.5E-05 4,1E-06 6.6E-06
20 5.5E-06 1.6E-06 5.3E-06 8.0E-06 2.2E-06 6.6E—06
Gt R 9 6. 9 6. 7.9 9 6. 7 6. 9. 17
Table 5. Pseudo damage analysis acceleration iterative target signal screening results
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Table 6. Statistic correlation analysis of time domain characteristics of target signal and pseudo
damage target signal

i 6. X ERMES SR BIRESIHESHEHES T XL

Jila WA Beshhb/g hriEZElg B 75tig I Tl

5 0 0.7696 0.7696 16.80 —0.1161
* 9 0.00002 0.8275 0.8275 7.435 —0.1275

10 —0.00004 0.1596 0.1596 2.615 —0.0584
Y 6 0.00002 0.1675 0.1675 2.935 —0.1473

8 0 0.1670 0.1670 2.502 0.0763
‘ 7 0 0.5052 0.5052 17.27 0.1402
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Figure 6. Comparison of shock response spectrum in X direction
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Figure 7. Comparison of shock response spectrum in Y direction
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Figure 8. Comparison of shock response spectrum in Z direction
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Figure 10. Correlation between the 9 point X direction acceleration and the 2 channel strain signal
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Figure 11. Correlation between the 10 point Y direction acceleration and the 2 channel strain signal
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Figure 13. Correlation between the 8 point Z direction acceleration and the 2 channel strain signal
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