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Development of Plastic Molding Technologies of Wing-Structured Turbofans
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The wing-structured turbofans have been widely utilized in various industrial systems. In particular, the continuous

plastic turbofans become popular because of their light-weight, structural integrity and cost-competitiveness. In the

present paper, the engineering base for design of multi-wing structured turbofans for each application is built in with

importance on the effect of geometric parameters on the pressure and volume velocity distributions. Next, the

mechatronic mold design is proposed to make a single shot injection molding of turbofans. This mold design holds on

the efficient production of various wing-structures in practice. Mini-/micro continuous turbofans with multi-wing

structures are fabricated by the mini-mold-stamping system on the basis of miniature mechatronic mold design.
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Fig. 1 A typical continuous turbofan with the multi-wing structure.
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Fig. 2 Geometric configuration of turbofan models.
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Fig. 3 A simplified blowing experimental apparatus.
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Fig. 4 Variation of the static pressure with increasing the exit height in

the turbofan.
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Fig. 5 Variation of the static pressure with increasing

the wing angle at the exit of turbofan.
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Fig. 6 Velocity triangle in the turbofan design.
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Fig. 7 Velocity triangle in the turbofan, defined at the absolute

coordinate system.
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Fig. 8 Multi-wing structured model for a turbofan.
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Fig. 9 Three dimensional mesh model for CFD analysis.
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Fig. 10 Geometric parameters in the three dimensional CFD

simulation for turbofan design.
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Fig. 11 Three dimensional velocity distribution in the turbofan when

its inner diameter is 50 mm.
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Fig. 12 Three dimensional velocity distribution in the turbofan when

its inner diameter is 100 mm.
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Fig. 13 Three dimensional pressure distribution in the turbofan when

the inner diameter is 50 mm.
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Fig. 14 Three dimensional pressure distribution in the turbofan when

the inner diameter is 100 mm.
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Fig. 15 CAD-simulation of mechatronic mold. a) During the injection

molding of turbofans, and, b) During the ejection of molded turbofans.
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Fig. 16 Sliding mold units to move simultaneously in the mechatronic

mold system.
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Fig. 17 Injection molding machine with the mechatronic mold.
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Fig. 18 Short-shot experimental results with the fully molded turbofan

products.
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Fig. 19 A table-top CNC mold-stamping system for single-shot

forming of plastic turbofan.
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Fig. 20 A cassette mold-die set housing the mechatronic mold core in

its inside.
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Fig. 22 Mold-stamped turbofan with the skewed wing structure.
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Fig. 21 Detail structure of mechatronic mold system.
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