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Development of two-component polyurethane metering system
for in-mold coating
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Abstract: Injection molded thermoplastic parts may need to be coated to facilitate paint adhesion, or to satisfy other
surface property requirements, such as appearance, durability, and weather resistance. In this paper, a two-component
polyurethane metering system was developed for the simultaneous injection and surface coating of a plastic substrate. The
system was composed of storage tanks, feed pumps, axial piston pumps, mixing head. The tank was designed to be
double-jacket structured and fabricated for polyol and isocyanate, respectively. A temperature chamber was used to
maintain the material temperature to be 80°C during flowing from storage tank to mixing head. Inside the chamber, feed
pump, low pressure filter, high pressure pump, high pressure filter, pressure sensor, flow meter were installed. A mixing
head of L-type was used for homogeneous mixing of polyol and isocyanate. Inside the mixing head, a cartridge heater
and a temperature sensor were installed to control the temperature of the materials. The flow rate of axial-piston pump
was controlled by using closed-loop feedback control algorithm. The input flow-rates were compared with the measured
values. The output error was 6.7% for open-loop control, whereas the error was below 2.2% for closed-loop control. In
addition, the pressure generated through mixing-head nozzle increased with increasing flow rate. It was found that the
pressure drop between metering pump and mixing-head nozzle was almost 10 bar.
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Fig. 2 Storage tank with cylindrical shape
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Fig. 3 Axial piston pump and magnetic coupling
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Table 1 Weight measured under various shot time

Shot time(sec) 2 3 4
7.953 11.927 15.638
7.967 11.928 15.642
Weight(g) 7.987 11.898 15.666
8.003 11.847 15.633
7.967 11.908 15.648
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Fig. 9 Maximum error vs. shot time for open-loop control
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