Improvement of Surface Quality and Development of Composite Wheel for Passenger Cars
Manufactured by RTM
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ABSTRACT

Since passenger cars require five wheels including a spare, the weight reduction of wheels without sacrificing
performance is important. Recently, the structured components of cars made of steel are replaced by composites, plastics
and other nonmetallic materials such as aluminum and magnesium for weight reduction. From these new tried materials
are most promising due to their high specific stiffness and specific strength. The composites manufactured by resin
transfer molding (RTM) process has not only low cost for the manufacturing but also reduces the lead time and
development because the molds for RTM is easy to manufacture.

In this work, composite wheels for passenger cars were designed and manufactured by RTM process. Since surface
quality of wheels is important for passenger cars, the optimal stacking sequence for composite wheels was selected

considering surface quality and mechanical properties. Also, the manufacturing method for the composite mold was

depicted.

Key Words : Resin Transfer Molding (RTM), Unsaturated Polyester (B ¥ 3} £ &] ol 22¥),
Composite Wheel (5@ A5 8), Surface Quality (¥ A X).
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Table 1 Specification of the glass fiber mat.

Continuous Plain .
Satin
strand mat weave
Thickness (mm) 0.5 0.6 0.224
Surface density (kg/m?) 045 0.58 0.308
Density Warp 6.3 50
ratio -
(Count/inch) Fill 63 26
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Table 2 Properties of unsaturated polyester (PC-670,
Aekyung Chemicals Inc., Korea).

Young’s modulus 3.7 GPa
Tensile strength 55.0 MPa
Viscosity 200 — 250 cPs
Gel time 18 £2 min
Shrinkage 4.8 %
CoefTicient of thermal 85.0 x10°
expansion m/m°C
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Table 3 Specifications of the multi-directional specimen.

Speci Volume
peetmen Stacking sequence fraction of
number -

glass fiber
41 [Continuous. strand mat 4 0.20
plies]
4 [Continuous‘ strand mat 5 0.24
plies]
#3 [Plain weave 4 plies] 0.285
44 [Satin 1 ply /.Plain weave 4 0.34
plies]
45 [Satin 3 plies / Plain weave 043
4 plies]
[Satin 1 plies / continuous
#6 strand mat 1 ply / plain 0.36
weave 1 plyloym
[Satin 2 plies / continuous
#7 strand mat 1 ply / plain 0.40
weave 1 plylym
25 ¢
20
§
§ 10
5
0
1 2 3 4 5 6 7

Specimen number

. Maximum surface waviness
D Arithmetic mean surface waviness

Fig. 1 Surface waviness value of the composite specimens
in Table 2-4 with respect to the stacking sequence of the
composite.
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Fig. 2 Schematic diagram of composite mold for the
manufacturing of composite wheel by RTM process.
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(b)
Fig. 3 Photograph of composite mold for the
manufacturing of the composite wheel by RTM process;
(a) upper and lower mold, (b) side mold.

Fig. 4 Photograph of composite wheel manufactured by
RTM process.
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