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Development of Aluminum Die Casting Frame Body for Scooter
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ABSTRACT

In general, conventional frame bodies for scooter
is made from a steel material. An aluminum die
casting frame body was developed considering
superior exterior design, enhancement of production
efficiency and reduction of production cost. The
developed frame body was successfully reduced to
1/30 of the number of parts and abolished welding
portion as compared with a conventional frame body.
In the initial development stage, CAD/CAM/CAE
unitary data were attempted to use in order to reduce
the different of prototype and mass-production frame
body. As a result, a development process of
aluminum die casting frame body was established in
which a clay model was prepared, a construction of
die and methodology of casting were studied, and
strength and rigidity were confirmed. The variation
of weight between the development stage and the
mass-production frame bodies was approximately 0.8
% and the variation of rigidity was approximately 3.8
%.

This auminum die casting frame body was newly
applied to SZX50 1998 model.
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Table 1

Characteristics and application of motorcycle frame

Characteristics

Application

Steel frame
gWelding ability

JMany component parts

gWell balance of cost and performance

gSport motorcycle
gUtility motorcycle
nScooter

Aluminum frame

gHigh strength and rigidity per weight

gSport motorcycle

die casting frame | OProductivity

(Hybrid type) OLightweight nSuper sport motorcycle
gShape design ability
Aluminum 0Shape design ability pSmall sport motorcycle

JScooter
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Switch bracket
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Rear cushion
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Engine hanger
bracket

Down tube

Fig.1 Construction of a conventional frame body
for scooter
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Fig.2 Exterior view of SZX50

Table 2 Major specifications of SZX50

Dimensions (Lx Wx H) (mm) | 1875x 705x 1165
Wheelbase 1265
Frame type Aluminum die casting
Engine type Air-cooled 2stroke
Single-cylinder
Engine displacement (cm?®) 49.4
Tire Front 120/70-13M/C
Rear 140/60-13M/C
Brake Front 19 220 Disk
Dual piston
Rear ¢ 190 Disk
Dual piston
Vehicle dry weight (kg) 91
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Fig.3 Construction of SZX50 frame body
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Fig.4 Die construction and function of rear part
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Fig.5 Rear suspension installation
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Fig.6 Process of development and flow of 3D data

01740



HONDA R &D Technical Review

Vol.10 (1998)

Fig.7 Frame body rigidity calculation
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Fig.9 Aluminum flow caluculation
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Table 3 Weight of prototype and production

Prototype Production
part
Thickness
difference 0.02 0.06
from 3D data
(mm)
Weight  (kg) 10.36 10.44
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Fig.10 Mechanical property of JIS Al-Si system
alloys for high pressure die casting
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Table 4 Properties of practical

|1 JIS alloy for die casting

Alloy Al-Si Al-Mg
system
. JIS ADC1 | ADC3 |ADC 12| ADC®6
Properties
AA A413.0 A360.0 A384.0 515.0
Ultimate tensile 240 316 322 280
Strength (MPa)
0.2% prOOf stress 110 165 172 145
(MPa)
Elongation (%) 3.5 5.0 1.0 10.0
Specific gravity 2.65 2.63 2.71 2.57
Melting point ( °C ) 580 600 590 620
Coefficient of thermal 21.4 22.0 21.8 25.0
Expansion, 20~200°C x10° x10° x10° x10°

Table 5 Chemical composition for frame material

(Wt %)
Cu Si Mg Zn Fe Mn Ni Ti Al
0.35 | 10.0 | 0.35 | 0.06 | 0.45 | 0.40 | 0.01 | 0.01 | bal
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Table 6 Number of parts and welding length of

frame body
SZX50 Conventional
model
Welding length 0 4535
(mm)
Number of parts 1 30
(Piece)
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