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Study on Analysis of RTM Process to Manufacture Bogie Frame Skin
Depending on Thickness

Moosun Kim*, Jung-Seok Kim**, Seung Mo Kim***"

ABSTRACT: In this study, we analyzed process numerically when a bogie frame skin is manufactured by applying
resin transfer molding process using composite material instead of steel. Processing time was compared based on the
various thickness of bogie frame skin and the weight variation of a skin was also considered. As a result, RTM
processing time decreases and the weight of a bogie reduces as the thickness of frame skin increases with the
assumption that fiber volume is constant inside the skin. By considering these results as the information to estimate
the production cost, trade-off between two fields, processing time and structural properties, can be performed in
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design optimization to produce bogie frame.
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Fig. 1. Bogie structure manufactured by autoclave molding pro-
cess
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Fig. 2. Skin of bogie frame
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Fig. 3. Design parameter Th & Tv
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Table 1. Processing conditions of numerical analysis

Resin Resin Inlet Outlet Inlet
density viscosity pressure pressure diameter
1.08 g/mm?*| 0.15 Pa-s 4 bar -1 bar 20 mm

Table 2. Case definition by the thickness

Case 1 Case 2 Case 3 Case 4 Case 5
Th (mm) 15 15 15 17.5 17.5
Tv (mm) 15 17.5 20 15 17.5
Case6 | Case7 | Case8 | Case9
Th (mm) 17.5 20 20 20
Tv (mm) 20 15 17.5 20
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Table 3. Fiber volume fraction and permeability by thickness

Thickness | Volume K, K,, Mean K

(mm) fraction (m?) (m?) (m?)
15 0.6 1.72E-11 1.77E-13 8.69E-12
17.5 0.51 2.58E-11 6.06E-13 1.32E-11
20 0.45 3.54E-11 1.31E-12 1.84E-11

Fig. 4. Analysis domain of a bogie frame skin
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