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Signal Processing for Multiaxial Vibration Fatigue Test
on Vehicle Component
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ABSTRACT

Multi—axial simulation table(MAST) is widely used in motor companies as the multi—axial
excitor for vibration fatigue of target component, which provides the vibrational condition as close
as the vehicle test. However, the vibration fatigue performance of target component can be
guaranteed with MAST system only in case the input profile covers the required severity of the
target component on field test. In this paper, the signal processing for multi—axial vibration fatigue
test on vehicle component is presented, from the data acquisition of the target component to the
derivation of input profile. To compare the severity of vibration condition between field and
proving ground, the energy principle of a equivalent damage is proposed and then, it is determined
the optimal combination of special events on proving ground using a sequential searching optimal
algorithm. To explain the vibration methodology clearly, seat and door component of vehicle are
selected as a example.
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Table 1 Field road test mode
Road Specific information Distance
Chonan - Kumgang SA
Expressway Kumgang SA -
(Kyungbu) Kimchon IC 104 km
Kimchon IC - Kunchon SA
Kyungju IC - Hogea
Hogea - Kyungju IC
Kyungju IC -
i Pohang city
Nat(nI(zInal 7r)oad Pohang city - 978 km
0. Na. raod En.
Pohang - Younghae
Yonghae - Wonduk
Wonduk ~ Samchuck
National road Samchuck - Teabeak
(No. 38) Teabeak - Sabuk
Country(No.421) Sabuk - Molwoon
Molwoon - 150 ki
Country(No.424) Jungsun town m
. Jungsun town -
Natioal(No.59) Jungsun dis.
- Jungsun dis. -
National(No.42) Pyeongchang
Myonon -
Gumdang Valley
Non-pavement Gumdang Valley - 21 km
Road end
Road end - Myonon
City road Yangjae - Gangnam 20km
(seoul) Banpo - Hannam Bridge
Non-pavement Gwarllagocllékez(ejm. B 4.6 km
Total distance 739.6 km
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Table 2 Test mode in proving ground

# Road Content
1 Belgian Constant velocity 20~60 knvh
2 Country Constant velocity 20~60 km/h

3 Washboard Constant velocity 20~60 km/h

4 | Noise-gen. Constant velocity 20~60 km/h

5 | Cobblestone Constant velocity 20~30 km/h

6 | Chuckhole Constant velocity 20~60 km/h

7 | Impact bar Constant velocity 20~60 km/h

8 | Long-wave Constant velocity 20~60 km/h

9 | Slow brake Constant velocity 20,40,60 km/h

10 | Panic brake Constant velocity 20,40,60 knvh

Constant velocity 30, 40 km/h
radius : 30 m
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Table 3 Time information of door component

Road Time- information(S)

Belgian 5 Cycle

Country 1 Cycle
Washboard 1 Cycle
Noise-Gen. 1 Cycle
Cobblestone 1 Cycle 5 Times
Chuckhole 1 Cycle
Impact bar 1 Cycle
Long-wave 1 Cycle

Circle 3 Cycle

Mode 40 km/h Constant velocity

Table 4 Time information of seat component

Road Time information(S)
Belgian 1 Cycle
Country 1 Cycle
Washboard 1 Cycle
Noise-Gen. 1 Cycle
Cobblestone 1 Cycle 457 Times
Chuckhole 1 Cycle
Impact bar 1 Cycle
Long-wave 5 Cycle
Circle 3 Cycle
Mode 40 km/H Constant velocity
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