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Design Method of Test Road Profile for Vehicle Accelerated Durability Test
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ABSTRACT

This roport explain the basic theory of desinging the accelerating durability test road and the role
of each factors contributing to test road surface profile. Also this road is designed by considering the

charactors of vehicle suspension system and condition of driving. In test road, the factors affecting to
the vehicle structural durébility are correlation among surface shape of road profile, frequency of vehicle
suspension system, distribution of axletwist angle and vibration profile height. Road PSD magnitude and

frequency delay is used to control these factors relation.
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Table 2 Twist angle distribution
twist no. of no. of no. of no. of no. of no. of
angle case 1 case 1-1 case 1-2 case 1-3 case 14 case 15
-85 0 0 0 0 0 0
—75 0 0 0 G 0 0
—65 0 0 0 0 0 0
—55 0 0 0 0 0 0
—4.5 0 1 0 4 1 0
—35 2 6 0 9 5 2
—=25 7 14 4 19 5 7
—15 25 34 13 39 37 27
—05 66 56 66 32 57 62
05 63 4 87 4 53 65
15 41 35 56 39 40 4
25 33 32 15 24 30 30
35 9 18 5 25 11 9
45 0 6 9 6 7 0
55 0 0 0 0 0 0
6.5 0 0 0 5 0 0
75 0 0 0 0 0 0
85 0 0 0 0 0 0
95 0 0 0 0 0 0
0 90
80 80
§ o= § o
2 30 =2 30
= 20 \ = 20 / k
0 N NI/ EEAN
N et ol oesl e
-100 60 -100 60
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Table 3 Step height distribution

step no. of no. of no. of no. of no. of no. of
height case 1 _ case 1-1 case 1-2 case 1-3 case 14 case 1-5
—100 0 0 0 0 0 0
—90 0 0 0 0 0 0
—80 0 0 0 1 0 0
=70 0 0 0 2 0 0
—60 0 0 0 5 0 0.
—50 0 0 0 9 0 0
—40 1 2 1 10 6 1
~30 6 8 3 19 12 5
—20 15 20 17 24 27 16
~10 46 42 4“4 29 39 46
0 64 61 65 33 49 63
10 67 62 72 35 41 67
20 42 40 42 34 42 42
30 17 21 14 22 25 18
40 5 7 5 18 13 5
50 1 1 1 10 5 1
60 0 0 0 7 3 0
70 0 0 0 4 0 0
80 0 0 0 2 0 0
90 0 0 0 1 0 0
100 0 0 0 0
MAX height 766 1013 59.1 1021 853 76.7
MIN height -1033 ~1385 —784 —1235 —1188 ~1030
difference 1799 2398 1375 2256 204.1 1787
Table 4 Phase delay of case 1 :28
frequency basic road profile :gg
(c/m) | st 6th | 13th | 18th 80 ;
0025| 0 | 00833| 0125| 025 S i
005| 0333| 0416 | 0458 0583 E 20—%%——7 M
0075| 05 | 0533 | 0625| 075 =R L LA L1
01| 052| 0026 | 0549| 0794 5 40 4 //J } ",‘
0125| 0197| 0014 0| 037 o ik T
015| 071] 0702 | 0107| 0475 -100
0175 | 0425| 0987 | 0693| 056 o=
02| 0573| 0965 | 0527 0885 ~160 ,
0 40
0225| 0865 0201 | 0957 074 DISTANCE (m)
Fig.18 Road profile of case 1
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Table 5 Phase delay Change of low freque-

ncy : case 1-A

frequency basic road profile
(c¢/m) Ist 6th 13th 18th
0.025 05 0583 0625| 075
005| 0833] 0916| 0958] 0.083
0075 0.0 0033 0125 025
0.1 0529 0.026 0.549 0.794
0.125 0.197 0.014 0 0.379
0.15 071} 0702 0107] 0475
0175 04251 0987 0693| 056
02] 0573} 0965 0527 0885
0225| 0865| 0201| 0957| 074

Table 6 +0.5phase delay chane of low freque-

ncy - case 1-B

frequency basic road profile
(c/m) 1st 6th 13th 18th
0.025 05 0583 0625 0.75
005| 0833| 0916| 0958 0.083
0075 0 0033 | 0125 025
01] 0529] 0026 0.549 0.794
0125 0197 0014 O 0379
0.15 071} 0702 0.107 0475
0175) 0425] 0987 0693] 056
02| 0573] 0965| 0527 0.885
02251 0865 0201 0957 0.74
0251 0998| 0976 0196 | 089
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Table 7 the same peak point of phase delay 160
tcase 1-C :gg
. 100
frequency basic road profile 80
(/m) | 1st | 6th | 13th | 18th P 1
0025 0 0 05 | 05 E 2 ; ‘ "&Eﬁ;ﬁ
005/ 025 | 025 | 075 { 07 E o 0
0075 075 | 075 | 025 | 025 g _ao o b
w 1/ A
01] o075 | 075 | 025 | 025 * 'gg i T
0125| 0197 0197 0697 0697 ~100
: : : : : —120
~140
4925 | 0583| 0583 0083| 0083 ~160— :
495| 0441| 0441 0941 0941 DISTANCE (m) 40
49571 004{ 0201] 0957 00
5 0486 0486 0586 0986 Fig.21 Road profile of case 1—C
Table 8 Phase delay change of medium fre- 1601
uency : case 1-D 140
q il " ) 120h
frequency basic road profile 128
(c/m) Ist 6th 13th | 18th 60 3 5
0025 0| 0083| 0125( 025 T o [/ R
005| 0333| 0416 | 0458| 0583 £ OERMTTL POt b )
£ o RV W I
0075| 05 | 0533| 0625| 075 o 2% Ny 0 1]
01| 0529] 0026] 0549| 0794 T 60 V‘;‘ﬁ' i.ﬁ;{—
0125 0197| 0014 0| 0379 :gg
0.15 071] 0702 0107| 0475 —120
: : : : : -140
~160—— I
1 0573 0965 0527| 0885 0 DIATANCE (m) “©
1025] 0134| 0176 0178] 0472
105 0998| 0976 0196 089 Fig.22 Road profile of case 1—D
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Table 9 Phase delay change of medium fre- 160
quency : case 1-E }gg
frequency basic road profile 128
(c/m) Ist 6th 13th | 18th 60
0095 | 0284| 0697| o0424] 099 E - —
0975 0.163 033 0.147 0.819 o;—:’ _28 i
1| 0244 0048| 0171 0279 S 4
0025| 0486 | 0369| 0788| 0497 T :gg
1.05 004 | 0224 0912 0237 ~100
1075{ 00441 0129 0402 03% - : ig
: : : : -160 [
495 0533| 055| 0562 0806 DIATANCE (m) 40
4925 0.38 0495 0773 ] 0.768
o 0134| 0176 | 0178 0472 Fig.23 Road profile of case 1—E
Table 10 Twist angle distribution
twist no. of no. of no. of no. of no. of no. of
angle case ] case 1-A case 1-B case 1-C case 1-D case 1-E
—85 0 0 0 0 0 0
—75 0 0 0 0 0 0
—65 0 0 0 0 ] 0
—55 0 0 0 0 0 0
—45 0 3 0 11 0 0
—35 2 7 0 14 5 1
—25 7 30 9 14 4 8
—15 25 46 28 20 25 29
—05 66 29 54 42 73 58
05 63 32 69 31 58 56
15 41 35 44 27 53 58
25 33 30 33 20 27 31
35 9 18 7 15 6 4
45 0 13 2 0 0 1
55 0 0 0 17 0 0
65 0 3 0 4 0 0
75 0 0 0 3 0 0
85 0 0 0 0 0 0
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