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Abstract For the tactical vehicles operated by the Korean army, the hub-reduction portal axle was
applied considering Korea's topographical characteristics. Hub-reduction was applied to a Korean
military vehicle to increase the vehicle body to secure ground clearance and improve the driving
capability on rough roads, such as unpaved and field land by increasing the torque. The Korean military
is operating tactical vehicles after various performance tests, including durability driving, but wheel
damage occurred in one of the vehicles operating in the front units. Failure analysis revealed many
damaged parts, including the hub, making it difficult to determine the cause. Therefore, an analysis of
the failure occurrence mechanism for each damaged part was conducted, which confirmed that the
cause of wheel breakage was a hub. Furthermore, the root cause of the hub breakage was a crack due
to internal pores and foreign matters. In addition, a realistic improvement plan that can be applied
throughout the design, manufacture, and shipping stages was presented using the fishbone diagram
analysis. The derived improvement plan was verified through unit performance tests, including CAE and
actual vehicle tests, and by reflecting this, the driving safety of Korean tactical vehicles was improved.
Finally, it is expected that the proposed method for analyzing the failure occurrence mechanism will be

used as reference material when analyzing the quality problems of similar military vehicles in the future.
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Table 1. The results on failure occurrence mechanism

Breakage Possible cause of damage Results
Components
Radius Rod Poor welding Not 1st cause
Upper Arm Departure of ball joint | Not Ist cause
Hub (down side) Lack of manufacturing Primary cause
process management
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results
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Table 4. Improvement plan at the manufacturing stage

Method Before After

Shell mold
-

Sand casting
=

Suppression of
internal pore
generation

i

Apply a ceramic filter

No filter

Suppression of
inflow on foreign
matter
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