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A Study on the way to improve the stiffness and quality of military
tactical vehicle's hood assembly
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Abstract The hood assembly of military tactical vehicles was made of GFRP to satisfy the curb weight.
GFRP has the advantage of high specific strength compared to steel, so it effectively reduces the weight,
but many quality problems occur. In addition, owing to changes in the operating environment, the
development concept of not stepping on the hood top was not followed, causing quality problems and
user demands for improved stiffness. Therefore, improvements were made to the stiffness of the hood
to address quality issues. Improvements were made by changing the structure of the outer plate and
reinforcement to the outer plate, reinforcement, and inner plate. Therefore, the manufacturing method
was changed from RTM to Hand lay-up. Moreover, the stiffness was improved. Problems were solved
simultaneously, and the improvement plan was verified through CAE and tests. In particular, a new test
regarding the operating environment of stepping on the top of the hood was established and performed.
The CAE and test confirmed that the improved hood had equivalent or better performance than the
previous product. In particular, a clear improvement was confirmed in the test when stepping on the
top of the hood.
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Fig. 1. The parts applied GFRP of the vehicle
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Fig. 5. The locations of crack on hood assembly
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Fig. 7. The improvement plan of hood stiffness
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Improvement goal ‘ |

Design improvement

‘ @ Cracks on joint(From RTM method) & @ Remove structural weak area

(Joints and steel reinforcement)

(a) Apply integrated structure
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(Using hand lay-up method)
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Fig. 6. The relation between problems and design improvement
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| Testcode |

| Category ‘ ‘ Hood assy’ ‘ ‘ Vehicle |
‘ Torsion - displacement | Belgian acceleration durability analysis

CAE Analysis
Al Fix All Fix
‘ Repeated load & Max load Torsion stiffness & Torsion-vibration
Test &
Evaluation

Fig. 10. The CAE analysis and test plan for verification of hood's improvement
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Fig. 11. The structure of the hood mounted on vehicle
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Fig. 12. The locations of load point on hood
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Before After
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Fig. 14. The results of acceleration durability analysis
(a) Hood outer plate (b) Hood inner plate

Before After

0.21 times

Fig. 15. The results of acceleration durability
analysis near lamp mount area
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[Unit : mm]
Load- e | After
displacement #1 #2 #1 #2
A-1 1.8 7 2.3 7 1.8 7 1.0 '
A-2 | 1.3 - 1.3 - 1.0 | 1.2 -
B-1 07 21 08 15
B-2 1.2 1.5 1.2 1.3
Cc-1 | 1.6 - 1.4 - 1.3 | 1.2
Cc-2 | 1.1 - 1.0 - 0.7 | 0.8
Avg. . 1;-:,4 - 1.i5

Fig. 16. The results of repeated load durability test
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Fig. 18. The results of torsional vibration durability
test(1)
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[Unit : mm]
Before After
Category Area
#1 #2 #1 #2
A-1 29 3.5 0 0.5
A-2 4.1 45 0 0.5
B-1 5.2 4.0 25 2.0
Load -
displacement B-2 4.6 4.5 3.0 1.1
c-1 1.5 1.5 0.5 0.5
c-2 1.0 2.5 1.0 0.5
Avg. 3.3 1.0
i 6.0 8.0 3.0 2.0
Torsion-
displacement Avg. 70 a5
Torsional
stiffness Avg 7.14 kgf/mm  20.0 kgf/mm

Fig. 19. The results of torsion-vibration durability test(2)
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