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Energy Consumption Analysis of Injection Molding
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Abstract

During the injection molding process, hydraulic or servo motor drive systems are used for actions
such as mold opening, mold locking, and injection ejection. Additionally, there are heating systems
for melting the plastic and temperature control systems to stabilize the mold temperature. These
systems and equipment consume a significant amount of energy in order to produce the products,
resulting in substantial carbon emissions. As a result, various injection molding machine brands have
gradually introduced energy-saving models with different combinations of components. These
different types of machines not only pursue product accuracy but also derive from the goal of energy
conservation. However, for small and medium-sized enterprises, it may be challenging to replace
components or the entire injection molding machine, as it may take a long time to offset the cost.
Therefore, conducting energy consumption analysis and developing optimization strategies using
existing machinery can be an effective approach.

The main focus of this study is to analyze the energy consumption generated by different parts of
the injection molding process in greater depth. By capturing and analyzing the energy consumption
of each part during the injection molding process, we can gain a clearer understanding of the energy
consumption generated by different equipment and their impact on the entire injection molding
process. Through single-factor experiments, we can observe the influence of process parameters on
energy consumption.

The research findings indicate that hydraulic energy consumption accounts for a significant portion
of the energy consumption during the feeding stage, and the effect of reducing energy consumption
through adjusting back pressure and screw speed is limited. However, the single-factor experiments
show that increasing the cooling time has a significant impact on energy consumption. This is because
during the cooling stage, the heaters and water temperature control units continue to operate, resulting
in increased energy consumption. Therefore, effective energy consumption reduction should start
with the cooling time, but it is important to evaluate the potential impact on product quality when
reducing the cooling time.

Keywords: Energy-saving and carbon reduction , energy consumption monitoring , injection molding
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EXp. (°C) °C) (bar) s) ) (mm/s)  (mm)  (bar)  (mmis)
1 30 203 50 6 30 50 68 3 20
2 45 203 50 6 30 50 68 3 20
3 60 203 50 6 30 50 68 3 20
4 75 203 50 6 30 50 68 3 20
5 45 190 50 6 30 50 68 3 20
6 45 203 50 6 30 50 68 3 20
7 45 216 50 6 30 50 68 3 20
8 45 230 50 6 30 50 68 3 20
9 45 203 30 6 30 50 68 3 20
11 45 203 40 6 30 50 68 3 20
10 45 203 50 6 30 50 68 3 20
12 45 203 60 6 30 50 68 3 20
13 45 203 50 4 30 50 68 3 20
14 45 203 50 6 30 50 68 3 20
15 45 203 50 8 30 50 68 3 20
16 45 203 50 10 30 50 68 3 20
17 45 203 50 6 20 50 68 3 20
18 45 203 50 6 30 50 68 3 20
19 45 203 50 6 40 50 68 3 20
20 45 203 50 6 50 50 68 3 20
21 45 203 50 6 30 40 68 3 20
22 45 203 50 6 30 50 68 3 20
23 45 203 50 6 30 60 68 3 20
24 45 203 50 6 30 70 68 3 20
25 45 203 50 6 30 50 66 3 20
26 45 203 50 6 30 50 68 3 20
27 45 203 50 6 30 50 70 3 20
28 45 203 50 6 30 50 72 3 20
29 45 203 50 6 30 50 68 1 20
30 45 203 50 6 30 50 68 3 20
31 45 203 50 6 30 50 68 5 20
32 45 203 50 6 30 50 68 7 20
33 45 203 50 6 30 50 68 3 15
34 45 203 50 6 30 50 68 3 20
35 45 203 50 6 30 50 68 3 25
36 45 203 50 6 30 50 68 3 30
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