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Abstract :

A military vehicle is driven at different usage modes with the army application and servicing conditions.

For practical durability validation, DT(Development Test) on a new military vehicle should be run up to the durability
target kilometers on test courses in the specified proving ground. Driving velocities with test courses at the endurance
mode of DT are established definitely. However, OT(Operational Test) and initial endurance test of production car can’t
be performed only in the DT courses due to the development period limit. Therefore, this paper focuses on the method
to analyze the relative road damages between the endurance test in DT and other endurance test. Road load acquisition
tests on KLTV(Korean Light Tactical Vehicle) were implemented at 15 driving modes in off-road and cross-country
courses of two tests. Wheel accelerations were processed through band-pass filter, and then the main frequency and
maximum power of the signals were computed by PSD analysis. Finally, using the proving ground optimization based
on RDS(Relative Damage Spectrum) characterization, the damage factors between off-roads of test courses were

determined.
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Table 1 Road load acquisition test modes
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Test Speed | Distance

name Road (k}:n/h) (km) Note
C_Ul Off-road 30 1.8 Constant
C X1 Cross-country 20 3.0 Constant
D_Ul Off-road Max. 37 4.2 General
D U2 Off-road Max. 44 32 High
D U3 Off-road Max. 45 2.0 General
D_U4 Off-road Max. 59 2.0 High
D U5 Off-road 25 2.0 Constant
D_U6 Off-road 30 2.0 Constant
D U7 Off-road 35 2.0 Constant
D_X1 |Cross-country | Max. 21 0.4 General
D X2 |Cross-country | Max. 31 0.4 High
D_X3 | Cross-country 15 0.4 Constant
D X4 | Cross-country 20 0.4 Constant
D_X5 | Cross-country 15 0.5 Constant
D X6 |Cross-country | Max. 34 0.5 High
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Fig. 1 Road load acquisition test (at frontier driving road)
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Fig. 2 Attachment locations of wheel accelerators
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Fig. 3 PSD responses at wheels during off-road driving
(30 km/h)
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Table 2 Damage per 1 km at every endurance mode

Test Left Right Left Right
name front front rear rear

C_Ul |2.91E-08 |2.14E-08 | 5.56E-09 | 6.41E-09 | 1.56E-08
C_X1 |6.01E-08 | 9.54E-08 | 2.12E-08 | 2.34E-08 | 5.00E-08
D_U1 |1.34E-07|2.15E-07 | 7.03E-08 | 8.05E-08 | 1.25E-07
D_U2 |5.35E-07|3.60E-07 | 5.83E-07 | 2.56E-07 | 4.34E-07
D_U3 |3.38E-07 | 1.72E-07 | 2.48E-07 | 1.29E-07 | 2.22E-07
D_U4 |1.09E-06 | 1.05E-06 | 1.56E-06 | 2.02E-06 | 1.43E-06
D_U5 |9.42E-08 | 1.56E-07 | 3.37E-08 | 4.25E-08 | 8.17E-08
D_U6 |3.31E-07|4.39E-07 | 1.75E-07 | 2.53E-07 | 3.00E-07
D_U7 |7.23E-07 | 4.90E-07 | 7.33E-07 | 1.36E-06 | 8.26E-07
D_X1 |4.83E-08 | 4.98E-08 | 1.27E-07 | 5.79E-08 | 7.08E-08
D_X2 |5.48E-07|6.13E-07 | 4.85E-07 | 2.99E-07 | 4.86E-07
D_X3 |2.30E-08 | 3.98E-08 | 2.19E-08 | 2.74E-08 | 2.80E-08
D_X4 |4.10E-07 |3.47E-07 | 1.67E-07 | 1.06E-07 | 2.57E-07
D_X5 |4.49E-08 | 2.42E-07 | 6.44E-08 | 1.02E-07 | 1.13E-07
D_X6 | 1.49E-06 | 4.58E-06 | 6.08E-07 | 1.04E-06 | 1.93E-06

Average

1.6E-06
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Fig. 5 Comparison of damage per 1 km at off-road modes
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Fig. 6 Comparison of damage per 1 km at cross-country modes
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Table 3 Damage factor of D-test compared with C-test at

off-road modes

Test name Damage factor
D Ul 1.4
D_U2 2.9
D_U3 1.7
D_U4 3.4
D U5 13
D_U6 2.0
D U7 2.7

Table 4 Damage factor of D-test compared with C-test at
cross-country modes

Test name Damage factor

D X1 5.8

D_X2 11.8

D X3 43

D_X4 6.4

D_X5 6.2

D_X6 6.6
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