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Effect of injection molding methods on residual stress of cabin window
WANG Tao"?, XU Xueting”*, WANG Bolun"?, SUN Qiwei'*, GE Yong"?,LANG Jianlin'?, YAN Yue'’
(1. Baimtec Material Co.,Ltd.,Beijing 100095, China;
2. Beijing Engineering Research Center of Advanced Structural Transparence for the Modern Traffic System, Beijing 100095, China;
3. AECC Beijing Institute of Aeronautical Material,, Beijing 100095, China)

Abstract : The two molding methods, including conventional injection molding (CIM) and injection compression molding
(ICM), were conducted on polymethyl methacrylatea(PMMA) cabin window. The influence of corresponding process parameters on
the residual stress were studied. Injection velocity , melt temperature , mould temperature, cooling time, packing pressure and packing
time were included in CIM. Injection velocity , melt temperature , mould temperature , cooling time , compression stroke and compres-
sion velocity were included in ICM. The results show the packing pressure, followed by melt temperature , holding time and injection
velocity, has the greatest influence on the residual stress and the mould temperature and cooling time are weakest factors in CIM.
However, the melt temperature, compression stroke and cooling time have the great influence on the residual stress in ICM, followed
by compression velocity, injection velocity and mould temperature. The residual stress is markedly decreased up to 60%, with
increasing melt temperature in CIM and ICM. Pressure control of more stages in ICM make the cavity pressure more uniform.
Increasing the compression stroke and compression velocity can reduce the injection pressure, related to the lower filling resistance
and pressure gradient, resulting in less the molecular orientation and residual stress, nearly about 12 nm(optical path difference). The
cabin window, with low residual stress and good optical properties, was manufactured by the optimized parameters of ICM. The
pressurized fatigue test and damage safety test for the cabin window were conducted and passed, satisfying the use requirement.

Keywords : residual stress ; conventional injection molding ; injection compression molding ; cabin window ; polymethyl

methacrylate
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Tab.1 Parameters in injection molding

Parameters L M H
Injection velocity/(mm-s ") 5 10 20
Melt temperature/°C 240 250 260
Mold temperature/°C 70 80 90
Cooling time/s 15 30 45
Packing pressure/MPa 30 60 90
Packing time/s 1 5 9
Compression stroke/mm 1 3 5
Compression velocity/(mm+s™") 1 5 9
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Tab. 2 Statistical table of influence on birefringence from

parameters

CIM ICM
A-A, A-AYA ASA (AAYA
+16 nm +40% +6 nm +26%

Parameters

Injection velocity

Melt temperature +25 nm +62% +12 nm +62%
Mold temperature +3 nm +11% +2 nm +12%
Cooling time —1nm —2% +5 nm +44%
Packing pressure —18 nm —80% - -
Packing time —11 nm —48% - -
Compression stroke - - +11 nm +47%
Compression velocity - - +5 nm +25%

®3 AREIZTHIREEN KN

Tab. 3 Fluctuations of cavity pressure under different processes

Fluctuation of cavity pressure /MPa
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