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Abstract

Based on the manufacturing situation of our lamps, this paper describes five common failures in
the production process. And for the failure of PMMA materials caused by temperature alternating
test and alcohol solvent test, the failure mechanism is given. Through the change of the proportion
of C atoms, the influence of alcohol concentration on PMMA materials is analyzed, and it is pro-
posed that the presence of impurities accelerates the failure of the material. Finally, for the spliced
splines injection molded by PMMA materials, the influence of annealing time on the stress relief
effect is analyzed, and the annealing curve is given.
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Figure 1. Common cracking failure models of PMMA materials
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Figure 2. Cracks in lens of rear combination lamp
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Figure 3. Infrared spectra of sample 1 compared to PMMA
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Figure 4. Infrared spectra of sample 2 compared to PMMA
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Figure 5. Effect of alcohol concentration on carbon atoms at different environment temperatures
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Figure 6. Energy spectrum analysis of EDS under 50°C temperature environment and 30% alcohol treatment
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Figure 7. Energy spectrum analysis of EDS under normal temperature environment and 30% alcohol treatment
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Figure 8. Injection spline
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Figure 9. Test results of residual stress for spline 1
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Figure 10. Test results of residual stress for spline 2
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Figure 11. Test results of residual stress for spline 3
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Figure 12. Test results of residual stress for spline 4
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Figure 13. Annealing curve at 85°C temperature
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