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Evaluation of Running Performance of the Composite Bogie under
Different Side Beam Stiffness

Jung-Seok Kim
Advanced Materials Research Team, Korea Railroad Research Institute
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Abstract In this study, a running performance evaluation and roller rig test was conducted to evaluate the applicability
of a composite bogie frame, which has the role of the primary suspension. The composite bogie frame was made of a
GEP224 glass/epoxy prepreg. Vehicle dynamic analysis was carried out on the composite bogie with three different kinds
of side beam thicknesses (50 mm, 80 mm, and 150 mm). From the results, the composite bogie with a side beam
thickness of 80 mm satisfied all the dynamic design requirements. Although the composite bogie with the side beam
thickness of 50mm also met the design requirements, its critical speed was just a 2% margin to the requirement. In
contrast, the model of the side beam thickness of 150mm did not meet the ride comfort. In addition, a composite bogie
frame with the side beam thickness of 80 mm was fabricated and installed on a complete bogie. Moreover, the roller
rig test using the fully equipped bogie was performed to evaluate the critical speed. During the test, the lateral excitation
was imposed on the wheelsets to realize the rail irregularity. There was no divergence of the lateral displacement of the
wheelsets while increasing the speed. The measured critical speed was similar to the predicted result.
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Fig. 1. Composite bogie developed by Kawasaki
heavy industry [2].
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Fig. 2. Composite bogie frame.

Table 1. Material properties of GEP224 prepreg.

Material properties GEP224
Longitudinal modulus, Ej; 34.4 GPa
Transverse modulus, Ez 13.2 GPa
Shear modulus, G, 7.05 GPa
Density, p 1831kg/m3
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Fig. 3. Vehicle modeling for the running dynamic
analysis of the railway vehicle with a
composite bogie system.

Table 2. Vehicle weight information.

Types of Bogie Empty weight of Full weight
Weight weight train of train
(kN) 50 275.3 565.3
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Table 3. Stiffness values of rubber components.

N Empty weight condition
Values Direction () : Full weight condition
Air spring Longitudinal 131 (183)
stiffness Lateral 131 (183)
(kN/m) Vertical 239 (481)
Rubber Radial 81,000
bushing
stiffness
(kN/m) Lateral 10,000
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Fig. 4. Eigenvalues and mode shapes of the
composite bogie frame.
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end thickness.
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