
 

Simulation and Test Analysis on Mechanical Property of GCG-I Platform 
Wagon Coil Steel Pallet 

DunhuaLiu1, a,MeiHan1,b and NengpuYang1,c  
1School of Beijing Jiaotong University, Beijing100044, China; 

astar_ldh@163.com, bmhan@bjtu.edu.cn, cyangnengpu@163.com 

Keywords:Coil steel pallet, Mechanical property, FEA; Shock.  

Abstract. This paper focus on simulation on mechanical property of platform wagon GCG-I coil 
steel pallet by using computer simulation technology and compare calculated value with the result in 
actual situation. The dimension model is built by SolidWorks. The value of various parameters is 
determined by the force analysis according to the relevant standard in working condition of shock. Do 
finite element analysis by hypermesh and do finite element simulation on mechanical property by 
Ansys. By comparing the calculated value with the result in the actual situation, we can conclude that 
this coil steel pallet is unqualified and prove the reliability of simulation and that the computer aid 
analysis can be used in the coil steel pallet detection in order to decrease the cost and increase the 
accuracy. 

Introduction 

Railway cargo transportation loading and reinforcement is closely linked to transportation safety 
and high efficient and economic transport task. Reinforcement affects not only the transportation 
safety of the goods itself but also the operation safety of the train. With the increase of coil steel 
volume and the improvement of freight train driving speed, the loading and reinforcement of coil 
steel is always the focus of the railway goods transportation research considering the particularity of 
appearance. Currently coil steel pallet is mostly used, its convenience, recycling use and protection to 
coil steel makes it welcomed.  

Every new coil steel pallet need to detect after designing, including strength testing. In this 
strength testing, only measuring points can be tested, so selecting suitable points is critical to 
accuracy of test.  

Taking GCG-I coil steel pallet as an example, this paper use professional software to conduct joint 
simulation analysis. Comparing former testing, three professional software are used in order to 
improve accuracy. The finite element analysis which can provide reference in the real testing 
measurement is useful and significant. 

Testing Process 

During operational process, shunting impact is considered as the most unfavorable condition and 
also determined as test condition of strength test. Process is considered safe as long as the impact 
process is safe. 

According to the regulation of strength test, the process include measuring point arrangement, 
strain gauge paste, measurement circuit connection, debugging the tester, data collection and data 
processing. Actual testing scheme is in Figure 1. The No.1 coil steel pallet is balance weight and the 
No.2 coil steel pallet is test object. 
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Summary 

This paper set up entity model of coil steel pallet by Solidworks, do mesh generation by 
hypermesh and calculate by Ansys, based on finite element simulation. By comparing the measured 
value and calculated value, it’s concluded that stress distribution of calculation and real test.As a 
whole, the model is reasonable that confirmed the accuracy of simulation calculation. At last, this 
paper analyses the five factors that contribute to the gap. 
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