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Design Technique for Durability Improvement of
Military Vehicle Wheel
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Abstract Military vehicles use run-flat wheels for emergency situations. Run-flat wheels can run required distance
in a defined duration with the pressure loss tire. For the application of a run-flat system, wheels are designed in 2
pieces, including an inner rim and outer rim. These rims are assembled using clamping bolts. Clamping bolts
determine the durability of military vehicle wheels because fracture of clamping bolts account for most wheel failures.
For improving wheel durability, clamping bolt durability must be improved. In this study, wheel test conditions and
bolt design were investigated. Existing test standards are not sufficient to conduct endurance tests. Supplementary
conditions were investigated. Using these modified test conditions, the durability of wheels including clamping bolts
was tested and verified. Results found the durability of wheels improved more than 168%. This study also proposes
improvements in the design process of clamping bolts.
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Table 1. Acceleration Factor(K) and Cycles

K Cycles
(Acceleration Factor) (unit : 10,000)
22 50
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1.8 100
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2.2.1 Bolt Model 1

BE Y75y g4S 918k,
W3 Model 15 A7 7|1& &
D 3867 SCM440 A A= vHEo]H 2™, QT(Quenching
and Tempering)#2]& &3] HRC(HE) 39~452 A4
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Fig. 5. Shapes of SNCM439 and SCM440 bolts
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Table 2. Chemical components of bolt materials
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2.2.2 Bolt Model 2

AA A BEE SCM440S o438 12T(I34:
1,200MPa)i# E-Eo|t}. o]2 7j48l7] $ate] 14T(91%
4= 1,400Mpa)s ZES! Model 25 AA5+9]t) 14T
H# BEE AFs] Aol 23149 MA] ‘MBI4'E A
43t A8

MBI4E 14TF ZE AZ-S 9Jsto] 7hdhd A8 24
31832 Table 29 Tl 3PS 71E AAY
SCM4403} ¥]3] B, Mo(Molybdenum) o] =

Chemical components (unit : %)
- C Si Mn p S Ni Cr Mo Cu A%
(carbon) | (silicon) |(manganese)|(Phosphorus)| (Sulfur) | (Nickel) |(Cromium) | (Molybdenum) | (Copper) |(Vanadium)

Max 0.43 0.35 0.90 0.030 0.030 0.25 1.20 0.30 0.30 -

SCM440
Min 0.38 0.15 0.60 - - - 0.9 0.15 - -
Max 0.43 0.35 0.90 0.030 0.030 2.00 1.00 0.30 0.30 -

SNCM439
Min 0.36 0.15 0.60 - - 1.50 0.60 0.15 - -
" Max 0.42 0.15 0.55 0.015 0.015 0.25 1.3 0.80 0.30 0.4

MB

Min 0.38 - 0.35 - - 1.10 0.60 - 0.3
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Table 3. Endurance test results(unit : cycle)
Bolt Sample 1 | Bolt Sample 2 Average
Original bolt 895,579 886,327 890,953
Model 2 Bolt | 1,101,346 1,216,548 | 1,158,947(30% 1)

Table 4. Radial fatigue test results of Model 2 bolt(unit
: cycle)

Wheel sample 1 | Wheel Sample 2

Wheel with Model 2 Bolt 2,686,236 Over 3,785,379
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