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An Evaluation of Structural Test and Analysis for Composites Vehicle
Structures of Automatic Guideway Transit
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ABSTRACT
This paper describes the results of structural test and finite element analysis for rubber wheel-type Automatic
Guideway Transit{(AGT) made of aluminum honeycomb sandwich composites with WRS580/NF4000 glass-fabric
epoxy laminate facesheets. The static tests of vehicle structure were conducted according to JIS E7105. These
static tests have been done under vertical load, compressive load and 3-point support load. The structural
integrity of AGT wvehicle structure was evaluated by displacement, stress obtained from LVDT and strain
gauges, and natural frequency. And finite element analysis using Ansys v11.0 was done to compare with the
results of static test The result showed that the results of structural integrity for static test were in an good

agreement with these of finite element analysis.
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Part Material
Facesheet WRBS0/NF4000
Sandwich |+ CSHEE Glass fabric/epoxy
panel Core Aluminum 5052 honeycomb
(3/8"-5052—-0.0025")

WRA30/NF4000
Glass fabric/epoxy

Carbody Stainless steel SS5400

Laminate

Reinforced frame Extrusion profile
beam Under Stainless steel SMA490B
frame Extrusion profile

Type Load condition Note
Vertical load 220.7 kN —
Compressive load 63.4 K+ e+

P 490,51 RS
3—Point supported
166.4 kN —
load
Torsion 39.2 kN-m -
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Reinforced beam &
Laminate composite

1’\‘ Honeycomb core

Laminate composite

2
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WR580/ Aluminum
Properties SUS400 SMA480B
P NE4000 Honeycomb
Density (kg/m”) 1,830 59 7.900 7,900
. E. 22.64 0.603x107°
Elastic modulus E, 22.33 0.293%10°7 210 210
(GPa) , 3,48 0.105
Gy 5.85 0.618x<10°°
Shear modulus G 140 5053 B B
(GPa) Gz 1.40 0.032
Vay 0.15 0.33
FPoisson's ratio Vyz 0.45 0.0001 0.3 0.3
Viz 0.45 0.0001

< (Glass fabric/epoxy laminate composite = < Honeycomb core >
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