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Research on Correlation Method of ABS Interior Operational Noise
via HILS Rig Test
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ABSTRACT

The psychoacoustic quality of ABS is now considered more important than before as the focus of
recent ABS function is expanded to basic function from typical emergency function. Thus, the
automotive parts manufacturing companies are actively working to improve NVH (Noise, Vibration,
and Harshness) in ABS module. In terms of time, test place, and cost, however, it is very inefficient
to have all the operating noise validation test in real vehicle configuration especially for partially
improved ABS module. To contribute to reducing the development period and to grasping the
improvements faster, this research presents the study of a correlation to predict ABS operating noise
inside vehicle via HILS rig test. The regression equation in this paper was statistically drawn from
using Minitab S/W, and based on that equation, the noise spectrum of vehicle interior was

analogized.
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Figure 1 Stable Range for Spectrum Analysis
Left Axis : Speed(km/h), Right Axis : Pressure(bar)
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Figure 2 Spectrum of HILS Vibration for 5ea Samples
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Figure 4 Dynamic Characteristic FRF of HILS Chamber
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Figure 5 Spect. of Vehicle Interior Noise for 5ea Samples
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Figure 6 Dynamic Characteristic NTF of Vehicle
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Figure 7 Correlation Analysis with Minitab S/W for #I

27 24: ¥v Ul Yos

0.348 Yps

T P
436.25 0.000

2 BE2S 13
02 165.51 0.000

. 0.0
0.347951 0.002

=

=

e | =
- s
A

-

S

3 =3.09417 | B-H<E = 8558 | R-MIS(=E) = 8§5.58

E 0F 33 M3 F P
g7 | 262267 26E26T 27393.99 |0.000
THEb 2R 4626 443508 10

ZH 4629 306574

100 300 500 700 900 1100 1300 1500 1700 1900
Frequency (Hz)

(a) Sample #l

—— Yv,#Il

—— Yps-r.#ll

100 300 500 700 900 1100 1300 1500 1700 1900
Frequency (Hz)

(b) Sample #l1

—— vl

100 300 500 700 900 1100 1300 1500 1700 1900
Frequency (Hz)

(c) Sample #l1I

Yv #IV

——— Yps-r,#IV

Frequency (Hz)

100 300 500 700 900 1100 1300 1500 1700 1900

T T

(d) Sample #IV

100 300 500 700 900 1100 1300 1500 1700 1900
Frequency (Hz)

(e) Sample #V
Figure 9 Comparison of Yy vs. Ypsg With each Sample

Table 1 Regression Analysis Results according to

Frequency Band
3] Full Band | 1stBand | 2nd Band | 3rd Band
4 | (150~2000H2) | (150~400Hz) | (402~600Hz) | (B02~2000Hz)
a 0.348 0.113 0.565 0.271
B 22.6 34.3 14.8 22.4
R® (%) 85.5 145 62.2 57.6
P Value 0.0 0.0 0.0 0.0
Drop
2 gof - Full Band g g
ATE A

-486-



i T T T T T T
100 300 500 700 900 1100 1300 1500 1700 1900
Frequency (Hz)

100 300 500 700 900 1100 1300 1500 1700 1900
Frequency (Hz)

(a) Sample #1

Yv,#lI

Yps-r,#ll
%.A P Y

100 300 500 700 900 1100 1300 1500 1700 1900
Frequency (Hz)

(b) Sample #lI

——— Y #Il

EA A F§ % —— Yps-r,#lll
Al

100 300 500 700 900 1100 1300 1500 1700 1900
Frequency (Hz)

(c) Sample #l11

IV

—— Yps-r#IV

100 300 500 700 900 1100 1300 1500 1700 1900
Frequency (Hz)

(d) Sample #IV

(e) Sample #V
Figure 10 Comparison of Yy, vs. Improved Ypsr With each
Sample
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