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Development of a injection molding automation system of
busbar insert for the electric vehicle
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Abstract: Injection molding is a process widely used across various industries for molding plastics, and it is the most
commonly applied process in root industries utilizing molds. Among the different types of injection molding, insert
injection molding, where busbars are used as inserts, is increasingly being applied in the electric vehicle industry. However,
currently, the insert injection molding process is manually performed, with workers placing insert components by hand
before injection molding. This results in issues related to productivity, safety, and quality. Additionally, there is a growing
demand for automation of such production lines due to hazardous working conditions, economic difficulties in the
manufacturing industry, and the decline in the labor force caused by an aging population. This study focuses on the
application of an automated system for the insert injection molding process used in electric vehicles. The development of
an automated system for the transport and insertion of insert components, as well as the inspection and stacking processes
after injection, has resulted in over a 25% improvement in productivity and more than a 27% reduction in defect rates.
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(a) Busbar (b) Clip
Fig. 1 Target parts for automation process
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(a) Clip assembly (b) Busbar loading

(c) Injection molding

(d) Removing burr

-

(f) Packaging and shipment

(e) Inspection
Fig. 2 Production process
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Fig. 3 Process layout
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Table 1 Work procedure and detailed process

Seque-| Detailed process
nee | Work detail Main procedure

The worker picks up the material and

1| Parts supply supplies it to the sorting jig pallet((D)

Loading/ Robot 1 aligns the clips on the jig
Arrangement | where the material is supplied (1) (@)

Robot 2 grasps the material loaded on
3 |Insert to mold the jig pallet (&) and then loads it into
the injection molding machine (®).

4 Injection

moling Injection molding(@) process

Unloading the parts and move to

5 Inspection inspection(®) site

Robot 3 unloads the inspection

6 Unloading completed material(®)
. During unloading/loading (®), when
7 Loagl;g © fhe tray is full, collaborative robot Robot 3
y loads the tray using gripper B.
After the unloading/loading (®) work
8 Shipment is completed, the fully loaded tray is

shipmented through the conveyor.

32 HF 33 (2ME 3=, 88, AMERY)

ARE7|O Fnkel S-S iﬂ &7] 93 oketel
A= sh7leh 2ol AAE I
]

Fig. 4 Busbar supply and injection molding loading
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(a) Busbar loading  (b) Assembly moving status

Fig. 5 Insert jig loading and busbar moving status
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Fig. 6 Unloading, inspection and shipment
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Fig. 7 Inspection process
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(a) Feeder (b) Inspectiion system
Fig. 9 Feeder and inspection system
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(c) Insert to mold (d) Injection molding
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