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A Study on Optimization of Board Molding Process with GMPU Technology
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Lightweight board has been used for manufacturing various fields of automotive interior trims for
years. The GMPU board was constructed with glass fiber mat, honeycomb and polyurethane
foamed using polyol and isocyanate materials which were sprayed by robot that is interlocked
foaming machine. For more lightweight and cost reduction this paper shows how to optimize
GMPU process parameters that related to foaming condition, robot position and robot velocity for
polyurethane weight. The results show that flexural strength and modulus of board's specimens
were evaluated by robot velocity and moving pattern. Based on that, a innovative process was
developed for more lightweight and cost reduction.
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Table | Foaming condition
Material tank | Nozzle | Spray Mixing | Quantity | Viscosity
Material | temperature size pressure rate
('v) (mm) (bar) (% (g/s) | mPas
POLY 32t2 0.48 |145%5| 100 21 800
180 3212 0.7 14515 200 42 270
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Fig. 9 Robot moving pattern for back and skin surface
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Table 2 Robtarget data for robot moving pattern(Fig. 8)

Velocity X y z
Shot | Robtarget
(mm/s) | (mm) | (mm) | (mm)
- 1

1 p_22_s11 340 2030 389 415
p_22_s12 2030 300 1415
p_22_s32 1834 | 323 | 1116

2 p_22_s33| 1000 1830 -1 1116
p_22_s31 1833 | —-368 | 1116

2227 | -

3 p_22_s21 1100 357 | 1100
p_22_s22 2228 322 1100

4 p_22_s41 340 2020 | —402 | 1420
p_22_s42 2020 310 1420
p_22_s62 1821 | 326 | 1100

5 p_22_s65 900 1815 1 1100
p_22_s61 1822 | -366 | 1100

6 p_22._s63 1100 1850 | —-80 | 1125
p_22_s64 1850 80 1125
p_22_s51 2227 | -374 | 1100

7 p_22_s53 950 2229 0.5 1100
p_22_s52 2227 317 1100

2.4 GMPU EE A

Fig. 10 Position of specimens and flexural test
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Table 3 Flexural properties of board specimens according
robot velocity
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Load efficiency for velocity
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Fig. 13 Load efficiency (Load/weight) for velocity
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Modulus efficiency for velocity |®Vertical
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Fig. 14 Modulus efficiency (Modulus/weight) for
velocity
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