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A Study on Cross Member Strength Improvement
of Korean Light Tactical Vehicle
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Abstract The chassis of the Korean light tactical vehicle adopts a frame-on-body structure that uses
lightweight design technology in terms of equipment operating characteristics. Military vehicles are
operated in much harsher conditions compared to civilian vehicles, including mountainous terrain,
especially steep slopes. Due to this characteristic, frame-welded cracks were found on some military
vehicles. Therefore, in this paper, road damage analysis was conducted by identifying various roads
including the military unit's road. The result confirmed that the operating environment of some military
units' tactical road was much harsher than the endurance road test condition. A solution was derived
through defect analysis, design review, and actual vehicle driving test. This study can be used as a

reference by suggesting the development direction for the durability test of a new vehicle.

Keywords : Cross Member, Korean Light Tactical Vehicle, Fame-on-Body, Road Demage Analysis,
Endurance Road Test
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Fig. 1. Korean Light tactical vehicle's frame Structure
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Table 1. The Driving mode of Endurance Road Test

Division Ratio [%] | Distance [km] Remarks
Pav'e{nent road 30 9,600
driving mode
F).ff—road 30 9.600 Gross weight
driving mode status
Cr05§—?0unty road 40 12.800
driving mode

T

Fig. 2. Endurance Road Test Condition
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Fig. 3. Cross member welding part crack

Table 2. Crack occurrence Status by military unit
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DN | o ing Vehicle | senerared vehnle | Rate.
Unit A #1 23 7 30%
Unit A #2 6 0 0%

Unit B 23 2 9%
Unit C 6 0 0%
Unit D 20 0 0%
Unit E 30 0 0%
Unit F 50 0 0%

‘ Road Status of Unit A #1 & Unit B [Crackl]

* Washboard type Cement Road, Slope Ratio 30~-50%(Steep Slope), Sharp Curve
* Operation Condition : About 100km/day

‘ Road Status of Unit A #2, C | | Road Status of Unit D~F

* Pavement / Off Road / Cross-Country Road
* Slope Ratio 10~15%

* Off-Road / Cross-Country Road
* Slope Ratio 10~15%

Fig. 4. Results of vehicle operating road condition
inspection by military unit

Table 3. Requirement of Cross-member strength

improvement
Division Left Hand (LH) Right Hand (RH)
Inside welding Crack
Issue Inside welding Crack

Outside welding Crack
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Fig. 5. Procedure of frame strength improvement
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LH (2ea) RH (2ea)

Front wheel

Rear wheel

Fig. 6. Location of wheel accelerators

® Select a measurement location with the
largest RMS value and Determine whether
noise exists

Check a acceleration sensor’s signal —>

® Select an effective signal interval based
on a invalid amplitude section & a section
where damage exists

Choose a valid signal interval —>

® Comparative evaluation between total
signal section and Min., Max., RMS,
Damage of an effective signal section

Evaluate a valid signal interval’s

—>
damage

® Compare a damage value by vehicle’s
speed at the same position and each road
condition

Compare a damage

o
by road condition

Fig. 7. Procedure of road damage analysis
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(Crack : TEA)

Unit A Road #2
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Unit D Road
(Crack: 0EA)

Reference Test
Road (ADD)

# Damage(area) = Operating distance x Accelerator’s value

Damage

Unit A
Road #1

Reference Test

Road Road (ADD)

Damage
Unit A
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Fig. 8. The comparison results of road damage value
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Maximum Gap : 4.4mm
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Outer Diameter
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Fig. 9. Additional welding crack cause analysis
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Table 4. Improvement on a frame strength of Korean Light Tactical Vehicle

Division Design Improvement

Process Improvement

[Outside Weld Improvement]

1. Change a fillet weld size : 3mm — 6mm

[Inside Weld Improvement]

Improvement ,
2. Increase a inside reinforcement's thickness

: 4mm — 6mm
3. Add a plug welding : 2ea
\ Reinforcement (Reinf.)
‘ . :4mm > 6mm

Plug welding
:2EA
2

[Outside Weld Improvement]

1. Change a welding procedure
: Horizontal view — Vertical view

After
(Vertical view)

3
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Table 5. Verification test results

M Max. Stress [MPal
L easurement
Division . Rate
Points Before After
#1 920.2 83.0 -8%
Inside #2 819 65.7 -20%
LH
#3 103.4 37.8 -63%
Outside #1 454 46.9 +3%
#1 70.2 48.5 -31%
#2 139.9 99.8 -29%
Inside #3 20.7 70.4 -22%
RH
#4 1415 33.6 -76%
#5 149.0 58.6 -61%
Outside #1 103.7 90.5 -13%
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