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Severity Test of Road Surface Profile by Using
the Fatigue Life Prediction Method
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ABSTRACT

There are several kinds of driving conditions according to the characteristic of each vehicle
diver. Automaker produces vehicle stmﬁg enough to satisfy this several driving conditions at the
point of vehicle durability. In order to develop the car in a short period, Automaker engineer tests
vehicle at serveral accelerated durability test roads. .

Before testing the vehicle durability, test engineer must know how much this test fqad severe
than general field road which 1s GﬂmpGSEd of high way, city road, paved road and un‘paved road.
This paper suggests two typels of road severity test method that is using relative fatigue hfe pre-
diction method and using absolute fatigue life prediction method, and also present the merits and

demerits of two test methods.

=g 7]&80o] : Fatigue(Z]2), Life Prediction(s+™H <3 ), Road Severity(x® 7}%%), Road Pro-
file(= X2 3Y), Durability test(WA]& )
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Table 1 Average driving mileage before de-
struction
Dr‘lvmg Mileﬁ.ge Pasnse-nger |
_ Taxi
at Destruction Car

100,000kn ~ Below | 15%
100,000kn~150,000kn | 45%

150,000km~200,000km | 25%
200,000km ~ 300,000k

300,000km~400,000kn

400,000km ~ 500,000k

500,000km  Above

Table 2 Average driving mileage per year

Korea |- Japan | France [Germany
¥

Nation

Driving Mileage

| 24,100kn | 10,200ka13,400ka | 14,600ka | 15,900kn

per Year
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Table 3 Average vehicle life( Automotive Yearbook, Japan 1994 )

Passenger car Commercial Vehicle

Composition Residual Composition

Year

rate %

rate % rate % |

O:l —~ 0.3 Years

54 43 Yours E
14 ~ 53 Yoar 10,14
" sa~ 6aYews | 86 | o4t | 817 | sou
063

114 < 123 Yoars 133 16.33 - 2.37 21.83
124 ~ 13.3 Years 8.96 2.17 17.73

‘Averaging present year 4.58 Years 5.38 Years
Average destruction year 9.36 Years | 0. 46 Years

Table 4 Pavement rate of each nation( %) Table 7'~ Weight condition of passenger car

Nation/Year | 80 | 85 | 88 m 90 | 91 '92 ngh 5Up
o5 | (w7 -

--E- ol WREA YR BEADE A HLA B

mm--ll' 2
001100
s 1002 v ot gt Ao

' B et 7l ooz oH S -
Table 5 Driving rate at each road FAHEE = £ 3 ?: BZ A%T%%_E}%
| ' High |Unpaved 2 YRAILFH| WP EFE dAser & A
o]}

Average
2Up

AT oﬂ!\-],d 204 Hzupe} o] ek 1

France

. = | 1| =) s
26.80% | 18. ' E:ﬂ 2 A Fage] PR g HAYR
Table 6 Weight condition of commercial ve- B4, K S| Ael o) R2xAL L G EF

hicle g Fen| g FAE BE FYRCg 44

GVW 50% Overload 100% Overlnad

5%

A Aot B oo FneE el Ay
03.6%, M= 26.8%, 1=%=% 18.1%, B|EFH
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Table 8 Stran gage attaching point

Front Bﬂdy “
Member Radiator Supppr_‘t

‘Channel

Front Chassis
S
Lower Arm L/Hand o

Radiator Lower Bracket

Fe_n__clix: zﬁpmn ./Hand
Fender Apron R/Hand

Wheel Housing L./Hand

1

2
3

6

7

Front Pillar

Lower Arm R/Hand
Cross MemT:ne; Front L./Hand
Cross Member Front R/ Hand
Cross Member Rear L_/Hal,ln_d |

Wheel Housing R/Hand

Cross Member Rear R) I—Iﬁnd_ )

| Channel Rear Body |

" Rear Pillar

Package Tray I.,/Hand
17 Package Tray R/Hand
18 Wheel Housing L.,/Hand
19 Floor

20 | Side Member L/Hand

21 | Side Member R/Hand

Table 9 Test equipments

Equipment Remarks
strain Gage Sensor

_ Cnm osition of
Bridge Box P

whistone bridge

Strain Amplifier | Amplifying of signal

Tape Recorder “ Storage of signal

Calculation of fatigue
Stress Wave Analyzer .

damage

2 15% 2 L2 HA3AET.
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Tie Rod End
Rear Chassis
T/Arm Stay

T/ Arm Reinforce I?/I—Iand

24 T/Arm Reinforce Lower L/ Hand

25 T/Arm Reinforce Upper R/Hand )
”..26 _. T/Arm Reinforce R/Hand

27 | T/Arm Reinforce Upper R/Hand

28 | | T/Arm Torsion Bar
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Table 10 Severity measurement at general road.

Weight
Part g .
condition

Severity rate

(General road

Paved road Highway

GVW | 0001135 0.000441

2Up 0.000284 0.000066 0.138431
Rear Body

G.V.W 0.000349 0.000114 0.000095 o
2Up 0.011199 0.000535
W

Clty road

Front Chassis

0.185682

Front Chassis
- 0002638 | 0331258

. 0.005709 | 0.000441 | 0.000435 0.321072
Rear Chassis
0.006403 0.000484 0.001579 0.370461

Table 11 Decision of requiring test cycle at each durability test road

Passenger oo
o Chassis_ | - 2,000 cycle
25,000 eycs

“A” Durability road

“B” Durability road
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