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ABSTRACT ARTICLE INFO

In this research, the design and optimization of a three-piece mechanized Receive Date: 14 June 2024
scissor bridge with the ability to pass equipment through natural obstacles Revise Date: 18 August 2024

up to a distance of 30 meters is discussed. The bridge is modeled with a Accept Date: 26 September 2024
beam with 1 section and according to the classification document of loads

passing through the bridge, it is subjected to standard static loading and

_ _ . . i Keywords:
is analyzed by design relationships and Abaqus software with stress and

Mechanized crossing bridge

weight criteria. By examining the finite element solution results based on Three-piece scissor-type
Von Mises criterion, critical areas and unusual deformations are Design and analysis
investigated. The design parameters of the bridge are obtained by the Optimization

central cube method using the method of designing experiments and Design of experiments

optimization is done. The results show that to implement the bridge on the
MG60AI chassis, the static balance of the chassis must be maintained
during the bridging operation, and there are two methods for this. In the
first method, the distance of the center of gravity of the chassis from the
starting mechanism should be increased to increase the effect of the
torque of the chassis compared to the fully open bridge, so the specified
auxiliary load of 8 to 10 tons is attached to the chassis as a spare. In the
second method, the bridge is designed on a trailer and the launch
mechanism is removed from the chassis. The chassis as an auxiliary force
in the static balance of the trailer has an effect when bridging. In this
case, the loading can be upgraded from the MLC60 category to higher
categories by redesigning the model. The optimization of the bridge
structure by the method of designing experiments indicates a 30%
reduction in the weight of the bridge and achieving a reliability factor of
1.6, and it shows its efficiency in the design of similar bridges.
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! Armored Vehicle Launched Bridge (ALVB)
2 Launcher

3 Scissor Type Bridge

4 Military Load Classification (MLC)
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Model Summary Model Summary
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OB 3 039 ol g 3IUT 5o Jy Jue P-Value jlusio :# Jgux

QY GAAY azio AP+ F Jlw co¥ o Lo (1Y 6590 ol g 03l (cwiigo (i g 39 — (sode & gid 13y



O 21 0 3l (qwsigo 020 Jbleolo

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value
Model 5 5560242 1112048 14036009.23 0.000
Linear 2 5558348 2779174 35078073.94 0.000
h (Heigh) 1 72820 72820 919118.79 0.000
t (Thickness) 1 5485528 5485528 69237029.09 0.000
Square 2 1 1 7.38 0.019
h (Heigh)*h (Heigh) 1 0 0 4.57 0.070
t (Thickness)*t (Thickness) 1 1 1 14.19 0.007
2-Way Interaction 1 1892 1892 23883.53 0.000
h (Heigh)*t (Thickness) 1 1892 1892 23883.53 0.000
Error 7 1 0
Lack-of-Fit 3 1 0 * ¥
Pure Error 4 0 0
Total 12 5560242
Analysis of Variance
Source DF__AdjSS AdjMs _F-Value P-Value
Model 5 8127.56 1625.51 6827.15 0.000
Linear 2 7940.83 3970.42 16675.75 0.000
h (Heigh) 1 2480.67 2480.67 10418.80 0.000
t (Thickness) 1 5460.17 5460.17 22932.70 0.000
Square 2 13773 68.87 289.23 0.000
h (Heigh)*h (Heigh) 1 11.05 11.05 46.40 0.000
t (Thickness)*t (Thickness) 1 83.55 83.55 350.90 0.000
2-Way Interaction 1 49.00 49.00 205.80 0.000
h (Heigh)*t (Thickness) 1 49.00 49.00 205.80 0.000
Error 7 1.67 0.24
Lack-of-Fit 3 1.67 0.56 22 ¥
Pure Error 4 0.00 0.00
Total 12 8129.23
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Main Effects Plot for W (Weight) Kg
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S (Stress) W (Weight)

MPa Kg Composite
Solution  h (Heigh) t (Thickness) Fit Fit Desirability
[ 0.78 0.0086061 180.924 4208.54 0.671263
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