AARELEF25E Vol.20 No. 6 (2011)

— nﬂﬁ I 2a S U0 Uhe Uhe U 20 S2a U e U e e Uhe UTe Sha Ue U e U e S0 U U e S2e Uhe Uhe U U2 S e e 7

EREFTIREHBR AT LOERMORET
EBRIEFTARILNLEFRAL-IRERERE
SR IRIED 24T

&SI N S R NI VI o B i NS S i =

Practical Use of Accumulated Fatigue Vibration Test System
: Vibration Test and Analysis of Transportation Environment
by using Spectrum of Accumulated Fatigue
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The accumulated fatigue vibration test system is proposed in order to improve the accuracy of the
vibration test. In this system, the spectrum of accumulated fatigue, which represents the load to the
product at each frequency, is used as a new evaluation criterion. The objective of this study is to
investigate the two kinds of practical utilities of this system with the spectrum of accumulated fatigue.
One is the conduction of the vibration test equivalent to the actual transportation. Another is the analysis
of the transportation environment. A vibration test was conducted using the test conditions derived from
the spectrum. And it has been confirmed that the severity of the test is equivalent to the transportation
environment. Then the spectrum was integrated at a certain frequency range in order to analyze the
transportation environment. And it has been found which road is severe to the product, because the load
to the product due to the vibration of each road has been clarified by the integrated values. By the above
approaches, the practical use of this system has been examined.
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Fig.1 Vibration measurement of carrier during
transportation

Fig.2 Power spectral density of vibration
acceleration of carrier measured during
transportation (City roads, Chuo expressway,
Tomei expressway)
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Table1 Details of transportation routes

On the way to Tokyo
Osaka (IMV Osaka) — Tokyo (IMV Tokyo)
Road i
B g Remarks
No. ! Name !
1 i Cityroads i IMVOsaka >
__2__i__Meishinexpressway _: ToyonakalC —
3 i Tomei expressway : KusatsuJCT —
4 Chuoexpressway i KomakidCT —>
. Sagamiko IC —
5 City roads i
i i IMV Tokyo
On the way from Tokyo
Tokyo (IMV Tokyo) — Osaka (IMV Osaka)
Road
------ TTTTomososmooosoooooon Remarks
No. Name i
6 i Cityroads __:IMVTokyo >
_______ .___Chuo _e:gp_re_zs_s_vyg)_/____E__Sgggp]i_k_o_ IC > .
8 i Higashi-fujigoko road @ Kawaguchiko IC —
9 i City roads i Subashiri IC —
10 i Tomeiexpressway : GotenbalC —
11 Isewangan road Toyota JCT —
: Higashi-meihan :
12 g | Yokkaichi JICT —
_______ L expressway L ..
| Shin-meishin |
13  Kameyama JCT —
______ Lo eXpressway . ..
14 i Meishin expressway i Kusatsu JCT —
i ! Toyonaka IC —
15 . City roads i
: , IMV Osaka
% FE N e
Vv
A ) A0
Y

Fig.3 Vibration test
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Fig4 Spectrum of accumulated fatigue of
product during transportation and vibration test
¢AFS: Spectrum of Accumulated Fatigue

Fig.5 Power spectral density of vibration
acceleration of vibration table during vibration
test
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(a) Transportation roads (City roads,
Chuo expressway, Tomei expressway)

(b) Transportation routes
(On the way to and from Tokyo)
Fig.6 Spectrum of accumulated fatigue by each
road or each route
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(a) Transportation roads (No.1~No.15)

(b) City roads and expressway

(c) Transportation routes (On the way to and from Tokyo)

Fig.7 Percentage of accumulated fatigue
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