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Stress analysis of polycarbonate medical products in high grease
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Abstract: Objective To analyze stress distribution of polycarbonate medical products and the cause of stress- cracking of
products in high grease, and to search the main solution. Methods The disposable polycarbonate cannula of abdominocentesis
was took as sample, and fat meat was used to simulate the high grease environment. Polarized-light stress device and digital
image stress device were applied to test the stress distribution of the sample. The mold temperature, charging barrel
temperature, annealing process and structural features in sample manufacturing process were changed to carry out different
kinds of tests, obtaining the final solution. Results and Conclusion Product structure design, injection molding and after
processing need to be considered overall to avoid the uneven stress distribution of polycarbonate medical products and stress
cracking in high grease. Structure, such as wall thickness and diameter, should be avoid mutation as much as possible in the
design process to reduce orientation internal stress. For injection molding, the mold temperature should be higher, generally
higher than 12 °C, while the barrel temperature should be suitable, not too high or too low, generally (290+10) °C. Raising
annealing temperature (110 + 10) °C is better than increasing the annealing time for annealing process, and the suitable
annealing time should be over 1 hour. After considering all the above factors, the stress cracking in high grease can be avoided
by reducing or eliminating the uneven stress distribution of polycarbonate medical products, to insure the clinical safety.
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Tab.1 Mold temperature & relative stress comparison table

Mold temperature (°C) 80 100 120

Average relative stress (nm) 68.6 62.9 57.4
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Tab.2 Barrel temperature & relative stress comparison table

Barrel temperature (°C) 290 300 310 320

Average relative stress ( nm) 31.9 43.6 55 69.9
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Tab.3 Annealing data table
Time ( h) 0.5 1 2
Temperature (°C) 80 100 110 120 80 100 110 120 80 100 110 120
Average relative stress (nm) 55.6 51.3 48.3 47.6 53.8 51.7 466 449 53.1 49.7 46.1 443
Reduction rate ( %) 16.8 232 277 28.7 19.5 22.6 30.2 32.8 20.5 25.6 31.0 33.7
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Tab.4 Barrel temperature & relative stress comparison table

Barrel temperature (C) 290 300 310 320

Average stress ( nm) 26 34.9 44 51
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