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Design of Door Seal Section with Optimal Reaction Force
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ABSTRACT

In order to improve the function of a door seal, its section design technique is discussed in
this study. Its roles are prevention of an inflow of dusts, noise interception, insulation,
waterproof, and the vibroisolating action which reduces vibration between the body and the
door of a car while running, and the buffer action which sustain the proper reacting force as
the door is closed.

In this study, the optimal cross section of a door seal is designed using nonlinear finite
element analysis (commercial finite element analysis program EASi-SEAL) and tables of
orthogonal arrays with respect to relations between door and door seal to secure the satisfactory
airtight property with the minimum force to shut the door.
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Nomenclature

Cj : material constant 1. M8
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Fig. 1 The flow chart of analysis procedure
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Table 1 The material properties of foam

Material Constants of Strain Energy
Function of a Foam
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Fig. 2 The shape of cross sections of a door seal
and body frame for each case
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Fig. 3 Variation of each design factor of a door seal
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Fig. 6 The feasible zone of displacement-reaction
force diagram for door seal
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Fig. 8 The displacement-reaction force diagram with
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Fig. 9 The displacement-reaction force diagram with
respect to the height variation
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Table 2 L9 table of orthogonal arrays

23 ﬂ w | h M
R ERED F893}
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N 1 2 3 0030 o003z 0033 0035 J0030 ]0.032 0033 |0035 ]0030 J00352 0033 0035 0030 0032 0033 0.0%
MPa | MPa | MPa } MPa | MPa | MPa | MPa } MPa | MPa | MPa ] MPa } MPa | MPa | MPa | MPa | MPa
111 1 1 10022 J0.030 ]0.031 ]0.030 J0021 ]0.029 ]0.030 ]J0.028 J0.024 [0.031 ]0.032 (0031 |0.024 ]0.03t |0.032 ]0.030
211 2 2 10026 10031 }0.031 J0.033 ]0.026 ]0.031 ]0.030 }0.032 }0.026 j0.031 J0.030 }0032 ]0.026 ]0.030 |0.030 ]0.031
3f1 3 3 [0.033 {0039 10.03% 10.042 10032 ]0.038 10038 10.041 J0.032 10.038 ]0.038 }0.041 ]0.031 ]0.037 ]0.037 ]0.040
412 1 2 0019 {0026 {0026 [0.026 [0018 [0.025 10.026 10.025 ]0.019 10.026 10.026 ]0.025 10.020 ]0.027 J0.027 ]0.027
5t21]2 3 10022 [0026 (0025 }[0.028 [0.027 [0.030 (0.029 ({0032 {0027 (0030 10030 §0.033 10.026 ]0.030 }0.029 |0.032
6273 1 J0025 [0.031 §0.033 0035 0027 0032 [0.032 (0037 {0028 {0032 [0.032 §0.035 (0026 [0.033 [0.034 {0038
713 1 3" ootz foo2t foozz fooze [oo20 [o.026 [0.020 (o027 0028 {0023 [0025 {0024 fooar [0043 ooss [oos2
81312 1 10021 0028 J0.030 ]0.031 |0.021 |0.027 |0.030 }0.031 [0.021 [0.027 [0.029 [0030 [0.020 [0.028 {0.030 }0.029
9]13])3 2 0024 |0.030 }0.030 ]0.033 |0.026 [0.031 0032 0036 |0.025 |0.030 ]0.031 |0.034 {0.024 [0.030 10030 }0.033
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Fig. 11 The cauchy stress distribution of door seal
(using EASi-SEAL)
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