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ABSTRACT

A plastic noise barrier is a structure installed to minimize noise, and it is composed of the main plate,
sound-absorbing plate, and sound-absorbing material. Plastic noise barrier structures have several advantages compared
to other products, such as light weight, anticorrosion, durability, easy assembly, rapid construction, and low costs. In

this  study,

the main and sound-absorbing plates were manufactured through extrusion molding,

and the

sound-absorbing plate was finished with a press to improve the conventional injection molding. Extrusion molding
dies and punch dies were designed, and a profile extrusion-molding system was developed. Thus, inexpensive and
efficient sound-absorbing and main plates can be produced, and the noise barrier structure can be assembled rapidly.
Additionally, a noise barrier structure with extended service life and excellent quality can be constructed by creating
uniform free space to accommodate increased temperatures after assembly and installation.
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Fig. 2 Conceptual design of product
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Table 1 Specification of profile extruder
400
o o Item Dimension
110 110 .
45 | 45 Description ?ggﬁeiv?‘gi I?)crew extruder
P o Manufacturer Daeseung industrial machines
NG € 19 Model no. DSI-E-2900
x&\ C Applicable resin Rigid PVC
e Z \‘ Extrusion capacity Max. 220kg/hr
B Heat zone 6 Zone
Fig. 4 Drawing of extrusion molding dies
Heater type Aluminum block band heater
Barrel
Cooling zone 4 Zone
Cooling type 3 Lower fan
A A _
hd Y = Diameter 90mm
o 2 -
12.0 1871 £ g Screw | Length (L/D) |22 : 1
) C J A o
8 Revolution Min 8.7 ~ Max. 28 rpm
1R > ¥ . S ®
== Ratio 1:27
=g Gear box
N f yan <) Type of gear Single helical gear
I~ Main DC motor | 45kW, 750 rpm
Driver
30.0 Type Inverter
46.
142.5 .
190.0 Electrical | Main DC motor 45kW
240.0 .
capacity | yvacuum pump | 2.2kW

Fig. 5 Drawing of punch dies
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Table 2 Test results of final product

Results
2.2t
2.6t
40.7

2.4

Item unit target

Panel
material
thickness

front min. 2t

back

min. 2.5t

Panel
vertical
deflection

max. 50

max. La/500

elastic

plastic

Table 3 Comparison of noise barrier structure

Plastic Plastic
Ttem unit Metal (injection (extrusion
structure molding) molding)
Panel mm 1980x 1980x 1980x
size 500x30t 500x35t 500x35t
Panel weight | kg/m? 9.2 34 34
Construct- | o, 125 100 86
ability
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Fig. 7 Final product and installation of plastic noise
barrier structure
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