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Abstract : The polyurethane molding process is used in many applications in the automobile industry. It mixes polyol and

isocyanate with water, and molds it through a foaming reaction. It is also used in sunroof glass, and is produced through the

processes of filling, foaming/expansion, and then hardening and ejection. Recently, sunroof products have become larger in

size and more complex, due to designs that consider the openness and design aspects of the vehicle. However, this design

trend has a long flow length and complex changes in shape, increasing the risk of appearance defects, such as short shots and

air traps and warping defects. In this study, which used CAE, we predicted and improved the appearance defects and warping

defects through flow analysis, cooling analysis, and warp analysis of sunroof polyurethane molding. In other words, we

verified the consistency of CAE and the experiment by comparing flow patterns. The cause of the air trap was also identified.

Furthermore, the causal factors in molding defects, depending on the air trap location, were analyzed, and improvement

measures were presented. After predicting the degree of deformation based on the cooling channel, similar CAE results of
80.5 % in the vertical direction, and 90.6 % in the horizontal direction were obtained, proving the validity of the deformation

analysis, which can be used as reverse engineering data.

Key words : Computer aided engineering(137E 3-8 3}), Polyurethane(3E2]-5-2%}), Molding process(’d & 374),
Flow analysis(+--31147), Cool analysis(*82}3l|4]), Warp analysis(¥ 3 3147), Sunroof(A1 F32)

Nomenclature
CAE  : computer aided engineering
PU : polyurethane

T/O : try out
SST : short shot test
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Fig. 1 PU forming test(a), PU forming analysis(b)"
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Fig. 2.2 Sunroof assembly in top and side view
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Table 1 Material information

Part
SPCC Glass PU
Property
Densi
ensn;y 7385 2.53 1.15
(g/em’)
Specific heat 460 770 1800
(kg-C)
Th | conductivi
ermal conductivity 36 1.13 0.13
(W/m-C)
ffici f th I
Coe |c1en.t0 thermal 1.26-05 6.5¢-06 0.2e-03
expansion (1/C)
Elasti
astic modulus 206000 71380 78
(MPa)
Poisson’s rati
01sso(n)s ratio 0.29 0218 0.173
v

Table 2 Molding process condition

Case Value
Melt temperature 40
Mold temperature 95
Fill time 4.5
Packing time 4.5
Hardening time 35
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Fig. 3 Short shot test(left) and flow analysis result(right)
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Table 3 Analysis case for flow rate and corner roundness

value
Flow rate (cm”/ sec) R (mm)
Base 7.85 1.0
Case 1 50 1.0
Case 2 50 3.0
Case 3 50 3.0

R1.0mm R3.0mm

Fig. 7 Comparison of design changes in roundness value

(a) (b) (c) (d)

Fig. 8 Corner part analysis result (a) Base R1, 200 cm’/sec,
(b) Case 1 R1, 50 cm’/sec, (c) Case 2 R3, 200 cm’/sec,
(d) Case 3 R3, 50 cm’/sec
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