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Distribution of residual stress and process optimization in gas-assisted injection molded

polycarbonate products
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Abstract : The residual stress in injection molded polycarbonate (PC) products cannot be relaxed and released without external
constraints after demolding, leading to the risk of product cracking, which significantly affects its performance. The aim of this study
is to investigate the distribution of residual stress in PC products and identify effective process to reduce it. Based on the gas-assisted
injection molding (GAIM) technology, a self-designed flat plate test mold with semicircular ribs was utilized combined with photo-
elasticity and solvent detection methods. To explore the distribution characteristics of residual stress in GAIM products, the effect of
gas injection pressure and gas holding pressure on the residual stress of GAIM products was discussed, and two process methods to
improve residual stress in GAIM products were proposed. It was found that stress pattern observed through photoelasticity was
consistent with the crack and fracture areas after solvent immersion. Secondly, it was noted that higher gas injection pressure and
lower gas holding pressure can effectively reduce residual stress in GAIM products. Finally, immediate annealing within 24 hours
and secondary gas injection process were found effective in reducing residual stress in GAIM products.

Keywords : gas-assisted injection molding ; polycarbonate ; process parameter ; internal stress ; annealing
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Tab.1 Main process parameters of GAIM for PC products
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shot Gas pres- Holding
. tempera- tempera- delay pressure/ .
size/ R sure/MPa time/s
ture/°C  ture/°C  time/s MPa
(vol %)
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Note: Injection time 1.5 s is included in gas delay time.
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