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Strength Analysis and Size Optimization Design of a Certain Type of
Electric Wheel Dump Truck Carriage
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( College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Taking a 220 t electric wheel dump truck as the research object, a finite element model has been
established, followed by a finite element analysis of six working conditions of the dump truck carriage: full load
stationary, full load turning, full load braking, full load turning braking, full load constant speed, and full load lifting.
Based on the Optimization module, the size of the carriage structure is optimized, with the thickness of the dump truck
carriage plate as the design variable so as to minimize the weight of the carriage as much as possible while ensuring
that the structural stress meets the design requirements. Thus the overall mass of the final carriage decreases by 22.9%,
achieving the goal of lightweight design for the carriage.
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Fig. 2 Simplified carriage model
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Table 1 Parameters of carriage materials
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Fig. 4 Restraint condition with the carriage lowered
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Table 4 Optimization results of carriage panel thickness
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Table 1 ~ Stress and deformation results of the carriage under various working conditions
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WHEES AN 546.0 14.20 700 1.28 || AT TR AL 246.0 5.80 700 2.84
T BREE 25 TR A 14.0 3.60 700 50.00 || WEAF LRI 104.0 0.73 700 6.73
WEE SRR 546.0 14.20 1100 2.01 || WEEA TR 147.0 0.63 1100 7.48
T2 25 AR AT AR 62.5 4.10 700 11.20 || AT RiR AR 246.0 5.80 700 2.84
T B 25 R TR 88.7 14.20 700 7.89 || WA TE A AR 246.0 5.80 700 2.84
WHEE SRR AN 219.0 5.10 700 3.19|| TEERAS TR B 246.0 5.80 700 2.84
TSN 546.0 4.80 700 1.28 || W2 THNTE R 246.0 5.80 700 2.84

E R SR 546.0 4.80 700 1.28|| WhEZSTE AL 246.0 5.80 700 2.84
RSB 260.0 7.16 700 2.69 || TER AT AR K 175.0 6.78 700 4.00
T Bl 4 R AR 6.2 0.99 700 112.90 || W2k 503 4 i b 5.8 1.16 700 120.00
WEGRI SRR 104.0 0.88 1100 10.50 || #2850 2R AR 107.0 0.94 1100 10.20
TR B Bl AR R AR 324 1.62 700 21.60 || THAREHE AR 35.2 1.82 700 19.80
T 2 ) 301 2 R A 51.6 7.16 700 13.50 || ik 2k &) 2R IR AR 432 6.78 700 16.20
R SRR B 100.0 7.74 700 7.00 || THEERASTHU R UK 105.0 2.49 700 6.67
RSP B 260.0 2.09 700 2.69 || WEERASTHNZE EK 175.0 225 700 4.00

T2k 30 2 3L 260.0 2.09 700 2.69 || WhEATE R AL 175.0 225 700 4.00




