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2 Integrated injection moulding
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Rapid prototyping

Flexible forming

Computer numerical control (CNC)
Wrinkling
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Table 1. Mechanical and physical properties of the polycarbonate sheet [24]
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Fig. 1. Engineering stress-strain diagram of polycarbonate sheet [24]
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Fig. 2. 3D Model of the designed SPIF fixture
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Fig. 3. Performing the SPIF process on a CNC milling ma-

chine
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Table 2. Constant input parameters
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Fig. 4. a) Top view of the window with a scale of 1:7, (b) a model developed to perform SPIF process, and (c) various views
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Fig. 6. Equipment for post-forming heating
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Fig. 7. Various friction zones in terms of the tool performance during forming
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Fig. 8. Critical curve in the main model to assess the geometric deviation
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Fig. 9. Presentation of depth of points on the critical curve of a clamped sample
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Table 3. Measured results of the surface roughness
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Fig. 10. Average surface roughness for various strategies
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Fig. 11. Comparison of the transparency of the sample formed with the raster strategy. (a) without rotating tool and (b)
rotational velocity 1000 rpm
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Fig. 12. Performing the mechanical-chemical surface polishing on a sample formed with a raster strategy
without rotating tool
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Fig. 13. Comparison of the effect of toolpath strategy on twisting parameter: (a) Rst., (b) S_, and (¢) S,
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Fig. 14. Comparison of the effect of toolpath strategy on geometric accuracy for the critical curve
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Fig. 15. Comparison of the effect of toolpath strategy on material flow: (a) S
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Fig. 16. Comparison of the spring back for the formed samples with raster strategy without rotating tool
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Fig. 17. Comparison of the height of the two vertices of corresponding diameters. (a) without heating and (b) applying
post-forming heating
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