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Design on Magnesium Frame of Bike
as New Paradigm for Urban style

Kwang-Hee Kim"

'Division of Technical Innovation, Incheon Technopark
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Abstract The demand of bike increases eco-friendly as the mean of transportation but domestic production
basis becomes sluggish. In this study, the design analysis of horizontal and vertical frame is performed on the
model which is proposed as the bike of new concept in conjunction with public transport system. As the result,
the structural analysis is conducted on the main frame of urban bike used with cast magnesium alloy. As the
vertical load of 150 kg is applied, the design technology insures that maximum stress less than 70 MPa is
obtained.
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a) when use

[Fig. 1] Urban Bike

b) when transporting

[Table 1] Casting Magnesium properties

Quantity Value
Tensile modulus 210 MPa
Elongation 5%
Yield strength 100 MPa
Melting temp 455 C
Density 1840 kg/m3

[Fig. 2] Urban bike frame

a) Horizontal frame b) Vertical frame

c) Fork frame d) Seat frame

[Fig. 3] The main frame and parts
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[Fig. 4] Appearance and dimensions of the horizontal
frame
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[Fig. 5] Shape the bottom of the design model for the
horizontal frame

N

[Fig. 6] The design of the horizontal frame model

[Fig. 7] For the analysis of the horizontal frame mesh

[Fig. 8] Vertical frame shape and dimensions
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[Fig. 9] The conditions for analysis of the vertical frame
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a) Without rib
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b) Rib style ‘A’

¢) Rib style ‘B’
[Fig. 101 The results for analysis of the horizontal frame
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a) vertical load 75kg

b) vertical load 150kg
[Fig. 11] The results for analysis of the vertical frame
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a) before b) after

[Fig. 12] The comparison of modifying the design about
the vertical frame

[Fig. 13] The results for analysis after changing the
vertical frame design

[Fig. 14] Horizontal and vertical frame mock-up of
modified model
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