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Evaluation Techniques of Mechanical Properties
for Composite Carbody of Tilting Train

Fun Dong Lee, Sung Ho Yoon, Kwang Bok Shin, Jong Cheol Jeong

Abstract

Testing methods for mechanical properties of the advanced composites were introduced. The
mechanical properties, such as tensile properties, compressive properties, in-plane shear properties,
flexural properties, and interlaminar shear properties, were evaluated along the warp and the fill
directions. The CF3327 of the carbon fabric, the HG1581 of the glass fabric, and the HK285 of the
aramid fabric were considered as reinforcements. Epoxy and phenolic resin were used as resin. The
experimental results obtained in this study would be applicable in the design and structural analysis for

the manufacture of the carbody of the tilting train.
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Fig. 1 Recommended curing cycles
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Fig. 3 Configuration of compressive test
specimen
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Fig. 4 Configuration of in-plane shear test
specimen
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Fig 5. Configuration of flexural test specimen
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Fig. 6 Configuration of interlaminar
shear test specimen
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Table 1. Results of tensile test

. Modulus | Poisson's | Strength | Failure
Materials (GPa) ratio (MPa) |strain (%)
crasane Fil | 483 0.070 548.9 RE
poxy Warp | 555 0.099 642.2 1.07
- Fil | 487 0.189 341.4 -
CF3327/Phenclic oo T a7.3 0.094 390.9 -
Fil | 237 0.137 4101 2.13
HE1S81/Bpoxy I T 0.145 461.2 2.30
T [Fu [ 155 0.029 2438 1.59
HG1581/Phenolic a1 217 0.127 317.3 1.97
Fil_ | 299 0.090 560.5 1.90
HK285/Epoxy Warp | 30.7 0.099 545.5 1.86
| Fil | 26 0.097 526.7 1.82
Hik285/Phenolic [ T 0.059 511.3 -
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Table 2. Results of compressive test
i Modulus Strength Failure
Materials R
(GPa) (MPa) strain (%)
Fill 50.5 546.5 1.19
CF332 -
7/Epoxy \Warp 57.2 587.7 0.95
) Fili 51.8 211.7 0.37
CF3327/Phenoclic Warp 52.4 265.5 0.57
Fill 28.9 468,2 1.51
HG158 :
Ve a1 208 479.9 145
] Fill 25.2 2954 z
HG1581/Phenolic Warp 26.2 319.9 ~
Fill 27.2 174.7 -
HIR285/Epoxy Warp 27.2 178.1 N
) Fill 23.6 106.1 -
HK285/Phenolic Warp 26.5 1093 =

Table 3. Results of in-plane shear test

K Modulus Strength
Materials
(GPa) (MPa)
Filt 3.65 114.71
CF3327,
/Epoxy Warp 381 123.38
CF3327/Phenolic Fil 8.92 80.24
Warp 3.92 75.65
Fill 4.53 114.52
HG1581
S81/Epoxy Warp 434 114,57
Fill 2.03 57.66
1581 i
HG1581/Phenotic Warp 210 30.60
Fill 1.80 103.17
K285/E
HK285/Epoxy Warp 1.87 105.65
Fill 149 62.81
K285/Phenoli
HK285/Phenolic Wam 157 5675

Table 4. Results of Flexural test
Matorials Modutus Strength Max-
(GPa) (MPa) strain (%)

CF3327/Epoxy V‘Zl,l.p Zg:;i ;S:ig : ;Z
CF3327/Phenolic v:::p ig?‘:’ ;l;f: : :;;
Horsei/Eory [T 2208 | F1907 | 2%
HG1581/Phenolic ;::p };;Zﬁ i?,ljgf 533
HK285/Epaxy V\Zlfl‘p ;:_';; 223",‘2 ::?g
Fill 20.16 261.12 4.35

HK285/Phenolic Warp 2119 280.43 4.20

Table 5. Results of interlaminar shear test

Strength
Materials

(MPa)
CF3327/Epoxy v\zlrlp ;::2:
CF3327/Phenolic VC::p Zgi;;
HG1581/Epoxy \A'I:a“:p ;iig;
HG1581/Phenolic V\Z ’:p :::;
HK285/Epoxy v::ip :Z:gg
HK285/Phenolic V\;:::p 211“1)3




