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Abstract

Aiming at the sample of PMMA (acrylic) material, this paper studies the influence of roughness on
the degradation test of PMMA material's alcohol solvent resistance. First, the stress distribution of
PMMA sample is analyzed through stress detection equipment and finite element analysis soft-
ware, and then the acrylic plate that has not been treated and the roughness treatment is heated at
different temperatures. Finally, the acrylic plate sprayed with different concentrations of alcohol
at different temperatures is subjected to degradation tests to verify the influence of roughness on
the swelling effect of acrylic material and alcohol solvent.
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Figure 1. WPA-200 stress detection instrument
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Figure 2. PMMA template
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Figure 3. Test results of PMMA sample line stress
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Figure 4. Measurement results of PMMA sample surface stress
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Figure 5. Stress distribution on the front of the PMMA template
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Figure 6. Stress distribution on the side of PMMA template
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Figure 7. PMMA spline front stress detection
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Figure 8. PMMA spline side stress detection
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Figure 9. Color sequence of stress magnitude analysis
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Figure 10. Original template
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Figure 11. 300-fold microscope observation of the original sample
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Figure 12. Polished parts
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Figure 13. 300-fold microscope observation of polished parts
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Table 1. Test results of degradation of the original sample
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Figure 14. Test results of degradation of the original sample
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Table 2. Test results of deterioration of polished samples
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