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Influence of Optimization of Rigid Strength Structure of Vehicle
Body on Firing Accuracy of Automatic Weapon
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Abstract: In order to mitigate the impact of vehicle body vibration on the firing accuracy of vehicle-
mounted automatic weapon during firing, a finite element model of a wheeled vehicle body was developed
to analyze the stress distribution on the vehicle body under typical firing conditions of artillery. With the
optimization objective of improving the stiffness of the vehicle body structure, a variable cross-section
beam was added transversely at the rear of the vehicle body to improve the corresponding weak structure.
By comparing the modal test and shooting test results before and after implementing improvements to the
vehicle body, the body structure optimization can effectively improve the first-order modal frequency of
the body tube, which has a greater impact on the shooting accuracy under the whole vehicle environment,
thereby effectively improving shooting accuracy during 5-round firings.
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Tab.1 Hammer test frequency distribution table Tab.3 Material attribute
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Ll ks s LSS P 7800 2X10° 0.3
B 1 8.44 12.97 15 15.78
BES2 8.28 12.97 15 15.78
B3 8.28 12.97 15 15.78
B4 8.28 12.97 15 15.78
B 5 8.44 12.97 15 15.78
BESG6 8.28 12.97 15 15.63
BT 8.28 12.97 15.16 15.78
B8 8.28 12.97 15.16 15.78
B9 7.66 8.28 12.97 15.16
JAE P 3 7.66 8.28 12.97 —
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TEMEEW 375 7.66 8.44 12.97
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Tab.2 The first 3 order modal parameters obtained by modal test

analysis
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Fig. 2 Tube 1 point hammer test results
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Fig.5 Cloud image of stress of car body with elevation angle 0°
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Tab.4 Summary of calculation results of stiffness strength before
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Tab. 6 Comparison of calculation results of stiffness strength

before and after car body improvement
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Tab.7 Comparison of the first 3 modal test results before and after

the improvement
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Fig.9 Vibration displacement at each point on the gun barrel before and after improvements
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Fig. 10 The muzzle pitch angle before and after improvements
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Fig. 11 Muzzle pitch angles at the muzzle moment

4 STEAEEXTEE oA
4.1 SIEERESH

12 AR 13 23 51 O 4 1A 45 R kRt I S
200 m 7 $E A A S o A L BN TR o
A TR RCO, 0, I HAE R — AL AR ¥ N 2 7R



176 b R A s CASRBREROD

2024 457 2 )

A

Bl 12 AEOREEH ot Al 2 S
Fig. 12 The target position before the improvement of the body

structure

2006

K13 EARESHa B S0 B

Fig. 13 The target position after the improvement of the body structure
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Tab.8 The vertical target density before and after improvements
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