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Application of Thermoplastic Resin Molding to Control Unit of General Purpose Engine
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ABSTRACT

The majority of electrical components utilized in
general purpose work equipment are manufactured by
potting employing thermosetting resins, taking into
account their water, chemical and vibration resistance
properties. The research discussed in this paper adopted
a different approach, and attempted to mold these
components using thermoplastic resins in order to reduce
the size and weight of general purpose engines.
Thermoplastic resin molding is typically only utilized
when manufacturing small electrical components, due to
the characteristics of the injection molding process.
Molding conditions were optimized to enable the
procedure to be employed for a large electronic circuit
for engine control, a process which involved the study
of resin materials and the layout of the electronic
components, in addition to resin flow analysis.
Manufacturing components using these optimized
conditions enabled a 20% reduction in height and 50%
reduction in weight of the control unit, in addition to
reduction of the time required for the molding process.
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Table 1 Resin characteristics for hot melt molding

Properties Unit Condition Spec Test Method
1 Specific gravity — RT 1.05 JISK7112
2 Hardness (Shore A) RT 70 ASTM D2240
3 Melting point (°C) RT 155 DSC
4 Brittle point (°C) RT <—65 JIS K 6261
5 Tensile strength (MPa) RT 4.3 JISK 6251 *1
6 Elongation (%) RT 1300 JIS K 6251
7 Flexual strength (MPa) RT 0.63 ASTM D790 *2
8 Flexual modulus (MPa) RT 9 ASTM D790
9 Shear strength (MPa) RT 20< ASTM D732
10 Coefficient of expansion (K-1) 1.9x10™* TMA
11 Volume resistivity (Q-cm) RT 1.0 x 10" < (dry condition) ASTM D257 *3
12 Dielectric strength (kV/mm) RT 20 (dry condition) JIS C 2110

*1 Dumbbell No.3 Tensile rate 500 mm/min
*2 Sample: 100 x 12.5 x 6.5mm Flexual rate 3mm/min
*3 Dry condition: 60°C x 8hours drying under <0.1MPa atmosphere
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Fig. 3 Hot melt molding system
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Fig. 5 Thermal transition on PCB surface and resin
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Fig. 7 Practical molding conditions

Fig. 8 Outside view of a hot melt molded ECU
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Table 2 Solder conditions of micro-processor and

capacitor
Micro-processor Capacitor
‘ el 3 ey
o E
Function i5
Crack growth rate Crack growth rate
0% 0%
500 Cycles
Crack growth rate Crack growth rate
13% 0%
700 Cycles s‘ -
Crack growth rate Crack growth rate
23% 0%
1000 Cycles
Minimum pass on
soldering junction
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