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Transfer learning to predict part quality for

injection molding with recycled materials
(Source domain)

Pre-trained model

Grinding o Transfer learning

(Target domain)

=40 == 300 - RMSE Non-TL (100% data)| TL (60% data) TL (100% data)

Max Min Avg |Max Min Avg |Max Min Avg

41 A A'_ 1L1 Weight 0.124 0.018 0.039 |0.054 0.020 0.034 |0.042 0.016 0.030

. Wi 0.040 0.005 0.019 [0.028 0.006 0.017 |0.030 0.005 0.016

34 J o=@ > 10[}1‘2 w2 0.046 0.004 0.015 [0.029 0.005 0.013 [0.024 0.005 0.012
' 13 W3 0.042 0.006 0.012 [0.016 0.005 0.009 |0.014 0.004 0.009
= > LI 0.080 0.011 0.022 [0.026 0.012 0.018 [0.025 0.012 0.017

_ 'Wl 'WZ "WS‘ L2 0.073 0.018 0.028 [0.039 0.017 0.027 [0.034 0.018 0.025

R2 L3 0.063 0.011 0.026 [0.044 0.012 0.024 [0.038 0.010 0.022




Enhancing machine learning capabilities in
injection molded part quality prediction using

Source domain

Target domain

—
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transfer learning models

Pre-trained model

® — Pre-trained neurons/weights
o — Fine-tuned neurons/weights

Transfer

|
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Calibration of cavity pressure simulation using autoencoder and
multilayer perceptron neural networks
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Feature extraction
Simulation data # by encoder
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! Feature fitting
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Feature extraction
Actual data - by encoder

Nozzle

Coolant channels

-

Pressure sensor

Runner

by MLP

Dumbbell-shaped specimen (ASTM D638) FANUC Roboshot S-200i1008 electric injection .
molding machine Correction Phase

Sumulatlon‘ Collect l Feature extraction

Simulation data

Signals by encoder MLP as
a ok Virtual-actual
e : Isualize
221 Model
‘9 - Corrected Feature decoding
S | simulation data by decoder
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Before After
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Clamping force increment (KN)
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Online Monitoring of Polymer Melt
Quality in Injection Molding

This study has developed an online
process parameter monitoring system by

installing pressure sensors on the nozzle, '”"S\_‘ !/

runner, and cavity, individually. Process liiam | T
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Screw

w
&
=
o
=
=
o
2.
=8
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E,

parameters affecting the injection- /B Nozzljﬂmge
molding qualities including injection

speed, barrel and mold temperatures are

simulation and experimentally evaluated 20

Screw position Peak

in this research.

—
L
(=)

This investigation verifies four kinds of
quality indexes relevant with injection
molding quality extracted from these
measured  signals, including peak

pressure, viscosity index, energy index, Y e "
and pressure slope. 16
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Design analysis of a standard injection screw
for plasticising polycarbonate resins

) -

This study investigated the optimal design of a standard reciprocating injection
screw used for plasticising polycarbonate resins through simulation analysis.

The Taguchi method was integrated with a commercial simulation program to
identify the key control factors affecting the plasticising rate of a screw and the
temperature uniformity of the melt. Simulation results revealed that the screw
diameter, rotation speed, metering channel depth, ratio of the screw length to
the screw diameter, and compression ratio substantially influence performance.

Grey relational analysis was adopted to optimise the design of an injection
screw that ensures sufficient quality according to the plasticisation rate and the
homogeneity of molten plastic.
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Experimental rapid surface heatmgby mductlon
for injection molding of large LCD.TV frames

Simulation and experimental
heating a male mold plate of a
42-inch LCD TV frame using a
single-layered induction coil
was conducted to confirm the
heating rate and uniformity.

Results: a single-layered coil
with currents that flow in one
direction performed induction
heating of a the LCD TV frame
mold surface in practical
injection molding provided a
high heating rate of 4.5C/s
with favorable temperature
uniformity (std: 4.0°C).
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