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High quality materials and precise
manufacturing techniques are required to
produce mono-block die-cast large-bloc
components. This is especially true for components
with complex configurations requiring high
strength, as aluminum motorcycle frames. An
additional requirement for motorcycle frames is
attractive styling.

This paper describes the process of
developing the aluminum die cast frame with the
same rigidity and strength of steel or
conventional aluminum frames. This includes the
manufacturing process, optimum aluminum
material selection and frame design using CAE to
achieve styling compatible with required rigidity.
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¢) Aluminium die-cast frame
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Duralumin pipe (Head pipe)

Clamping bolts

Steel pipe (fitted with main stand
and side stand)
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Tensile strength, 0.2% proof stress (MPa)
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A7003-T4 A356-T6 514-F A360Modify A360
(GDC) (GDC) (diecast frame) (die-cast)
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roperties (A1S) |(ArSiCu)| (AlMg) |(AlSiMa)
Ultimate (MP2) 240 | 206 | 282 | 205
tensile strength
0.2% proof stress (MPa) 145 172 186 172
Elongation (%) 1.8 2.0 75 3.0
Shearing strength (MPa) 172 193 193 186
Fatigue limit (MPa) 131 131 159 131
Specific gravity 2.65 27 257 2.63
Melting point (°C) 580 590 620 600
Thermal condutivity (CGS) 0.29 0.23 0.23 0.27
Coefficient of thermal (yo.-v 214 | 218 | 250 | 220
expansion 20~200C “°*9 7| » 10-¢ | x 107 | x 10 | x 10
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Main pipe

Down tube
Engine

a) Conventional aluminium
twin tube frame

A

b) Die-cast frame
(Prototype model)

Clamping points

I
c) Die-cast frame
(Mass produced model)
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% Steel frame with identical displacement
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