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A Study on the Structural Strength Improvement
of Hydraulic System for Combat Vehicle using ANSYS
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Abstract Military combat vehicles are multi-purpose tactical vehicles that can be equipped with weapons
systems, transport large-capacity supplies, and operate under harsher conditions than ordinary vehicles,
and thus the components of such vehicles must be highly reliable and durable. If an internal bolt in the
hydraulic system is fractured, hydraulic fluid could cause a significant accident. In this study, we
analyzed the causes of bolt fracture in the hydraulic systems of combat vehicles during field operations.
Structural analysis showed a safety factor of { 1.0 in the direction, which indicated structural
vulnerability, and it was considered that vibration had caused bolt fracture. To improve the structural
strength of the hydraulic system, we suppressed the vibration causing the bolt to move perpendicularly
to the direction driven. A bracket was added to prevent sagging, and bolt fastened length was changed.
The reliability of the design was verified by structural analysis and system applicability. The improved
structural strength of the hydraulic system achieved is expected to serve as a reference for failure

analysis and the design of similar weapons systems.
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Fig. 4. Details of the interior structure

H A
T'__

23 #x=
EE o5 FE2F Fig. 59 o] 245kt 51t
£59 2 oF 133 mmz °& AA5ks EEQ] 140
mme|| 71 Zolof] vjs} A}, w2k 2ES ARESto] 9
IH JHE 2T A4S, EE ¥R E9Z40l= 7 mm
E OA A&t Aldo] Hol vigdH o g2 At
ok B3 SHEE AAFA 1.4 ket £F o] £
HE oF 6.7 kg®] WH F2E0] YT 4EHY F
H& & 8.1 kg 552 AA6kL e F2& Aot s
of wie- Fert Fxde SAslr

ress

8.1kg
C ncentrag’

Fig. 5. Structure of bolt fatigue
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Fig. 9. Conditions for static load analysis
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Fig. 11. Result of static load analysis

Table 1. Result of static load analysis

Classification Yield strength | Maximum stress Safety
(Mpa) (Mpa) Factor

Bolt 1 622 1.76
Bolt 2 1100 614 1.79
Bolt 3 619 1.74
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Fig. 12. Conditions for vibration analysis
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Table 2. Result of vibration analysis

Classification Yield strength | Maximum stress Safety
(MPa) (MPa) Factor

Bolt 1 1181 0.93

"~ Bolt2 | 1100 1152 0.95
Bolt 3 1238 0.88
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Fig. 14. Result of vibration analysis
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Table 3. Result of mode analysis

Mode Frequency(Hz)
b before after
RUMBET | (ol length : 140mm) (bolt length : 150mm)
1 10.07 10.094
2 23.74 23.81
3 55.97 56.038
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Fig. 20. Result of vibration analysis of improvement

Table 4. Result of vibration analysis of improvement

Classification Yield strength | Maximum stress Safety
(MPa) (MPa) Factor

Bolt 1 0.09 »>1000
Bolt 2 1100 0.62 »>1000
Bolt 3 0.1 »>1000
Bracket 245 0.18 »>1000
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