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ABSTRACT: Polypropylene is the main existing material in the domestic market being used for the filter
plate because of its moldability, low cost, and commercial availability, Polypropylene filter plate once distorted
due to the high—pressure during operation may cause the problem in the continuous operation of the
solid—liquid separation module, Thermoplastic Poly Urethane (TPU) can be a high—performance alternative
material for the filter plate in the solid—liquid separation module of the dehydration process, Hence, to
predict and evaluate the TPU for structural stability in the filter plate through analytical techniques designed
and experimental verification is essential, As a result, TPU filter plate had maximum strain of 27 85 MPa
at 20 bar pressure condition, This result is less than TPU stress—strain limit, which ensures the structural
stability of the TPU material,
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Table 1. Material properties of filter plate

Thermoplastic
Polyurethane
(TPU)

Polypropylene
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Table 2. Nonlinear material constants of TPU for

Ogden function

| u a

1 —10,2725949 4.22179187

2 2.49226264 4.81638378

3 21,4089544 —17.32150660

Table 3. Condition of design variable
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Model Contact condition Filter plate Size Material Pressure
(mm) (bar, g)
Case 1 non contact 10001000 Polypropylene 20
Case 2 non contact 1000><1000 TPU 20
Case 3 contact 10001000 Polypropylene 20
Case 4 contact 10001000 TPU 20
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Fig. 7. Structure analysis result of TPU filter plate(non-contact).
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Table 4. Structural deformation result of filter plate

Condition Result
Filter plate material Contact Condition Peak stress (MPa) Peak strain(mm)
Polypropylene x 418 78.49
TPU x 98 237
Polypropylene O 230 40
TPU O 27,85 40
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Fig. 9. Structure analysis result of TPU filter plate(contact).
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