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Molding Method for Expandable Polypropylene  

 
Field of the invention 

The present invention relates to a molding method for expandable polypropylene. 

Particularly, the present invention relates to a vacuum thermoforming process-combined 5 

one-step molding method for expandable polypropylene.  

 

Background of the invention 

Currently, foamed plastics have been widely applied in the fields of commodities, 

traffics, industrial productions, aeronautics and the like due to their superior properties 10 

such as low density, high specific strength, strong energy absorption ability and good 

performance in sound insulation and thermal insulation, etc.  

In the manufacture of helmets such as those for bicycle, skiing/skating, ice hockey, 

mountain climbing, horse riding, aquatics, industrial uses, and the like, since there is a 

strict requirement for the strength of the final products, a vacuum thermoforming 15 

process is normally required for the expandable polypropylene plastic used in above 

products to further increase their strength. 

Currently, a secondary molding method is adopted for combination of an 

expandable polypropylene with the vacuum thermoforming process, which 

involves vacuum forming a thermoforming part having a specific shape by using a 20 

vacuum thermoforming mold, and then subjecting said thermoforming part to 

punching and trimming so as to finish the specific shape.  EPP beads are then 

subjected to injection foam molding (first molding) to obtain an EPP foam part, 

followed by integrated molding (second molding) of the EPP foam part with the 

vacuum thermoforming part.  However, the production procedures of said method 25 

are complex, and the production period is long.  Moreover, vacuum 

thermoforming and combination strength are insufficient, which adversely affects 

the production period and the product strength. 

 

Summary of the invention 30 

In view of above problems in the prior art, an objective of the present invention is 

to provide a molding method for producing an expandable polypropylene vacuum 
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commodities,  10 traffics, industrial productions, aeronautics and the like due to their superior
properties such as low density, high specific strength, strong energy absorption ability and good
performance in sound insulation and thermal insulation, etc.     In the manufacture of helmets such as
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thermoforming product with an improved impact resistance.  

In order to achieve the above objective, the present invention provides a 

molding method for expandable polypropylene, comprising the following steps: 

1) Silk screen printing on a plastic sheet; 

2) Subjecting the plastic sheet to vacuum thermoforming to provide a vacuum 5 

thermoforming part; and 

3) Foaming an expandable polypropylene and integratedly molding the 

expandable polypropylene with the vacuum thermoforming part.  

In said method of molding expandable polypropylene above, spray coating of 

a molded plastic sheet with ink may also be used instead of silk screen printing on 10 

a plastic sheet. 

In the molding method of the present invention, an ink is used in step 1) for 

silk screen printing on a plastic sheet, wherein said ink is preferably an ink for 

expandable polypropylene.  

In the molding method of the present invention, preferably, the thickness of 15 

said plastic sheet in step 1) ranges from 0.5~2.5mm. 

In the molding method of the present invention, preferably, said expandable 

polypropylene used in step 3) is a modified expandable polypropylene. 

In the molding method of the present invention, preferably, the operating 

pressure for the integrated molding in step 3) ranges from 280 kPa to 500 kPa. 20 

In the molding method of the present invention, preferably, the operating 

temperature for the integrated molding in step 3) ranges from 125℃ to 150℃. 

In the molding method of the present invention, preferably, the operating 

steam time for the integrated molding in step 3) ranges from 25 seconds to 60 

seconds, wherein said steam time varies from products with different thickness. 25 

According to the present invention, said expandable polypropylene and 

modified expandable polypropylene may be prepared by any methods known in the 

art, including injection foam molding, extrusion molding or compression molding.  

In one preferred embodiment, said expandable polypropylene and modified 

expandable polypropylene are prepared by injection foam molding.  In another 30 

preferred embodiment, said expandable polypropylene and modified expandable 

polypropylene are prepared by extrusion molding or compression        

molding.   

thermoforming product with an improved impact resistance.     In order to achieve the above objective,
the present invention provides a molding method for expandable polypropylene, comprising the
following steps: 1) Silk screen printing on a plastic sheet; 52) Subjecting the plastic sheet to vacuum
thermoforming to provide a vacuum thermoforming part; and     3) Foaming an expandable
polypropylene and integratedly molding the expandable polypropylene with the vacuum thermoforming
part.        In said method of molding expandable polypropylene above, spray coating of 10a molded
plastic sheet with ink may also be used instead of silk screen printing on a plastic sheet.     In the
molding method of the present invention, an ink is used in step 1) for silk screen printing on a plastic
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The advantages and beneficial effects of the one-step molding method 

according to the present invention lie in that the obtained expandable 

polypropylene vacuum thermoforming product exhibits an improved impact 

resistance, and the production process is more superior. 

 5 

Brief description of the drawing 

Figure 1 is a flow chart showing the one-step molding method for expandable 

polypropylene plastic according to the present invention.  

 

Detailed description of the invention 10 

In order to further describe the principle and the structure of the present invention, 

detailed description of the preferred examples of the present invention will be made in 

reference to the accompanying drawing.  However, said examples are only provided 

for illustration and explanation, which cannot be construed as a limitation of the 

protection scope of the present application.  15 

 

Example 1 

The molding method of the present invention will be exemplified with an 

expandable polypropylene (EPP) (from a Japanese company, JSP) below.  As 

shown in Fig. 1, the molding method of the present invention comprises the 20 

following three steps: silk screen printing of a plastic sheet, vacuum 

thermoforming and processing of the plastic sheet, integrated molding of EPP with 

the vacuum thermoforming part.  

 

Step 1: silk screen printing of a plastic sheet 25 

1) Silk screen printing with two layers of colour paint.  Each silk screen 

printed layer was subjected to baking at 80℃ for 20 minutes after printed with an 

ink (PU ink, from Miramar).  Printing of the subsequent layer of ink was followed 

only after the first layer of ink was sufficiently dried.  

2) Silk screen printing with two layers of EPP adhesive paint (material of said 30 

adhesive paint was a chlorinated polyolefin resin from Miramar).  Each silk 

screen printed layer was subjected to baking at 80℃ for 20 minutes.  Printing of 

the subsequent layer of ink was followed only after the first layer of ink was 

In the molding method of the present invention, preferably, the operating temperature for the
integrated molding in step 3) ranges from 125C to 150C .     In the molding method of the present
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sufficiently dried.  Said adhesive paint was an ink for expandable polypropylene. 

Step 2: vacuum thermoforming and processing of the plastic sheet 

1) Sheet baking. The plastic sheet was subjected to baking at about 95℃ for 

90 minutes.  

2) Adjusting the parameters of the vacuum thermoforming machine.  Heating 5 

temperature was about 500℃, heating period was 18 seconds, and cooling period 

was 10 seconds.  

3) Vacuum forming a thermoforming part with a specific shape by using a 

vacuum thermoforming mold.  

4) Processing the vacuum thermoforming part, including punching and 10 

trimming so as to finish the specific shape. 

Step 3: Foaming an expandable polypropylene and integratedly molding the 

expandable polypropylene with the vacuum thermoforming part 

1) Adjusting the parameters of the foam-molding machine.  The steam 

pressure was 300 kPa, the steaming period was 35 seconds, the cooling period was 15 

120 seconds, the vacuum period was 20 seconds, and the temperature in the mold 

during molding was about 130℃. 

2) Placing the processed thermoforming part into an EPP foaming mold. 

3) Turning on the machine, feeding the EPP, and conducting EPP foaming 

according to the parameter setting.  EPP foam was closely adhered to the vacuum 20 

thermoforming part, which resulted in the production of a product having the EPP 

foam integrated with the vacuum thermoforming part. 

4) After demolding, the EPP foam and the vacuum thermoforming part were 

closely bonded together.  

 25 

Example 2 

The molding method of the present invention will be exemplified with a 

modified expandable polypropylene (from a Japanese company, JSP) below.  The 

molding method of the present invention comprises the following three steps: silk 

screen printing of a plastic sheet, vacuum thermoforming and processing of the 30 

plastic sheet, integrated molding of the EPP with the vacuum thermoforming 

part.  

 

20 shown in Fig. 1, the molding method of the present invention comprises the following three steps:
silk screen printing of a plastic sheet, vacuum thermoforming and processing of the plastic sheet,
integrated molding of EPP with the vacuum thermoforming part. 25Step 1: silk screen printing of a
plastic sheet     1) Silk screen printing with two layers of colour paint. Each silk screen printed layer
was subjected to baking at 80C for 20 minutes after printed with an ink (PU ink, from Miramar).
Printing of the subsequent layer of ink was followed only after the first layer of ink was sufficiently
dried. 302) Silk screen printing with two layers of EPP adhesive paint (material of said adhesive paint
was a chlorinated polyolefin resin from Miramar). Each silk screen printed layer was subjected to
baking at 80C for 20 minutes. Printing of the subsequent layer of ink was followed only after the first
layer of ink was 3  sufficiently dried. Said adhesive paint was an ink for expandable polypropylene.
Step 2: vacuum thermoforming and processing of the plastic sheet     1) Sheet baking. The plastic
sheet was subjected to baking at about 95C for 90 minutes. 52) Adjusting the parameters of the
vacuum thermoforming machine. Heating temperature was about 500C, heating period was 18
seconds, and cooling period was 10 seconds.     3) Vacuum forming a thermoforming part with a
specific shape by using a vacuum thermoforming mold. 
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Step 1: silk screen printing of a plastic sheet 

1) Silk screen printing with two layers of colour paint.  Each silk screen 

printed layer was subjected to baking at 80℃ for 20 minutes after printed with an 

ink.  Printing of the subsequent layer of ink was followed only after the first layer 

of ink was sufficiently dried. 5 

2) Silk screen printing with two layers of EPP adhesive paint.  Each silk 

screen printed layer was subjected to baking at 80℃ for 20 minutes.  Printing of 

the subsequent layer of paint was followed only after the first layer of ink was 

sufficiently dried.  The adhesive paint was an ink for expandable polypropylene. 

Step 2: vacuum thermoforming and processing of the plastic sheet 10 

1) Sheet baking. The plastic sheet was subjected to baking at about 95℃ for 

90 minutes.  

2) Adjusting the parameters of the vacuum thermoforming machine.  The 

heating temperature was about 500℃, the heating period was 18 seconds and the 

cooling period was 10 seconds.  15 

3) Vacuum forming a thermoforming part with a specific shape by using a 

vacuum thermoforming mold.  

4) Processing the thermoforming part, including punching and trimming so as 

to finish the specific shape. 

Step 3: Foaming an expandable polypropylene and integratedly molding the 20 

expandable polypropylene with the thermoforming part 

1) Adjusting the parameters of the foam-molding machine.  The steam 

pressure was 500 kPa, the steaming period was 35 seconds, the cooling period was 

120 seconds, the vacuum period was 20 seconds, and the temperature in the mold 

during molding was about 150℃. 25 

2) Placing the processed thermoforming part into an EPP foaming mold. 

3) Turning on the machine, feeding the modified expandable polypropylene, 

and conducting foaming of the modified expandable polypropylene according to 

the parameter setting.  Modified expandable polypropylene was closely adhered 

to the vacuum thermoforming part, which resulted in the production of a product 30 

having the modified expandable polypropylene integrated with the vacuum 

thermoforming part. 

4) After demolding, the modified expandable polypropylene and the vacuum 

104) Processing the vacuum thermoforming part, including punching and trimming so as to finish the
specific shape.     Step 3: Foaming an expandable polypropylene and integratedly molding the
expandable polypropylene with the vacuum thermoforming part      1) Adjusting the parameters of the
foam-molding machine. The steam  15 pressure was 300 kPa, the steaming period was 35 seconds,
the cooling period was 120 seconds, the vacuum period was 20 seconds, and the temperature in the
mold during molding was about 130C. 2) Placing the processed thermoforming part into an EPP
foaming mold. 3) Turning on the machine, feeding the EPP, and conducting EPP foaming 20
according to the parameter setting. EPP foam was closely adhered to the vacuum thermoforming part,
which resulted in the production of a product having the EPP foam integrated with the vacuum
thermoforming part.      4) After demolding, the EPP foam and the vacuum thermoforming part were
closely bonded together. 25 Example 2      The molding method of the present invention will be
exemplified with a modified expandable polypropylene (from a Japanese company, JSP) below. The
molding method of the present invention comprises the following three steps: silk  30 screen printing of
a plastic sheet, vacuum thermoforming and processing of the plastic sheet, integrated molding of the
EPP with the vacuum thermoforming part.  Step 1: silk screen printing of a plastic sheet 
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thermoforming part were closely bonded together.  

 

In step 3 of Examples 1 and 2 above, the expandable polypropylene (EPP) and 

the modified expandable polypropylene were molded by injection foaming process.  

However, a skilled person in the art should be understood that the expandable 5 

polypropylene (EPP) and the modified expandable polypropylene can be molded by 

any other methods capable of producing the desired shape, such as extrusion 

molding, compression molding and the like. 

Although the embodiments of the present invention have been described in 

details, it should be understood that various alterations or modifications may be 10 

made therein without departing from the spirit or scope of the invention, and that 

all modifications or alternatives equivalent thereto are within the spirit and scope 

of the invention as set forth in the appended claims.  

 

1) Silk screen printing with two layers of colour paint. Each silk screen printed layer was subjected to
baking at 80C for 20 minutes after printed with an ink. Printing of the subsequent layer of ink was
followed only after the first layer 5of ink was sufficiently dried      2) Silk screen printing with two layers
of EPP adhesive paint. Each silk screen printed layer was subjected to baking at 80C for 20 minutes.
Printing of the subsequent layer of paint was followed only after the first layer of ink was sufficiently
dried. The adhesive paint was an ink for expandable polypropylene. 10Step 2: vacuum thermoforming
and processing of the plastic sheet      1) Sheet baking. The plastic sheet was subjected to baking at
about 95C for 90 minutes.        2) Adjusting the parameters of the vacuum thermoforming machine.
The heating temperature was about 500C , the heating period was 18 seconds and the 15cooling
period was 10 seconds.      3) Vacuum forming a thermoforming part with a specific shape by using a
vacuum thermoforming mold.      4) Processing the thermoforming part, including punching and
trimming so as to finish the specific shape. 20Step 3: Foaming an expandable polypropylene and
integratedly molding the expandable polypropylene with the thermoforming part      1) Adjusting the
parameters of the foam-molding machine. The steam pressure was 500 kPa, the steaming period was
35 seconds, the cooling period was 120 seconds, the vacuum period was 20 seconds, and the
temperature in the mold 25during molding was about 150C.      2) Placing the processed
thermoforming part into an EPP foaming mold. 
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Claims 

1. A molding method for expandable polypropylene, comprising the steps 

of: 

1) Silk screen printing on a plastic sheet;  

2) Subject the plastic sheet to vacuum thermoforming to provide a vacuum 

thermoforming part; 

3) Foaming an expandable polypropylene and integratedly molding the 

expandable polypropylene with the vacuum thermoforming part.  

 

2. The molding method for expandable polypropylene according to claim 1, 

wherein an ink is used in step 1) for silk screen printing on a plastic sheet, and 

said ink is an ink for expandable polypropylene.  

 

3. The molding method for expandable polypropylene according to claim 1 

or 2, wherein the thickness of said plastic sheet in step 1) ranges from 

0.5~2.5mm. 

 

4. The molding method for expandable polypropylene according to claim 1, 

wherein said expandable polypropylene used in step 3) is a modified expandable 

polypropylene. 

 

5. The molding method for expandable polypropylene according to claim 1 

or 4, wherein the operating pressure for the integrated molding in step 3) ranges 

from 280 kPa to 500 kPa.  

 

6. The molding method for expandable polypropylene according to claim 1 

or 4, wherein the operating temperature for the integrated molding in step 3) 

ranges from 125℃ to 150℃.  

 

7. The molding method for expandable polypropylene according to claim 5, 

wherein the operating temperature for the integrated molding in step 3) ranges 

from 125℃ to 150℃.  

 

3) Turning on the machine, feeding the modified expandable polypropylene, and conducting foaming
of the modified expandable polypropylene according to the parameter setting. Modified expandable
polypropylene was closely adhered 30 to the vacuum thermoforming part, which resulted in the
production of a product having the modified expandable polypropylene integrated with the vacuum
thermoforming part.      4) After demolding, the modified expandable polypropylene and the vacuum
thermoforming part were closely bonded together.     In step 3 of Examples 1 and 2 above, the
expandable polypropylene (EPP) and the modified expandable polypropylene were molded by
injection foaming process.  5 However, a skilled person in the art should be understood that the
expandable polypropylene (EPP) and the modified expandable polypropylene can be molded by any
other methods capable of producing the desired shape, such as extrusion molding, compression
molding and the like. Although the embodiments of the present invention have been described in  10
details, it should be understood that various alterations or modifications may be made therein without
departing from the spirit or scope of the invention, and that all modifications or alternatives equivalent
thereto are within the spirit and scope of the invention as set forth in the appended claims.  Claims 1. A
molding method for expandable polypropylene, comprising the steps of:      1) Silk screen printing on a
plastic sheet;      2) Subject the plastic sheet to vacuum thermoforming to provide a vacuum
thermoforming part; 
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8. The molding method for expandable polypropylene according to claim 1 

or 4, wherein the operating steam time for the integrated molding in step 3) is 25 

seconds to 60 seconds. 

 

9. The molding method for expandable polypropylene according to claim 5, 

wherein the operating steam time for the integrated molding in step 3) is 25 

seconds to 60 seconds. 

 

10. The molding method for expandable polypropylene according to claim 6, 

wherein the operating steam time for the integrated molding in step 3) is 25 

seconds to 60 seconds. 

3) Foaming an expandable polypropylene and integratedly molding the expandable polypropylene with
the vacuum thermoforming part.     2. The molding method for expandable polypropylene according to
claim 1, wherein an ink is used in step 1) for silk screen printing on a plastic sheet, and said ink is an
ink for expandable polypropylene.     3. The molding method for expandable polypropylene according
to claim 1 or 2, wherein the thickness of said plastic sheet in step 1) ranges from 0.5-2.5mm.     4. The
molding method for expandable polypropylene according to claim 1, wherein said expandable
polypropylene used in step 3) is a modified expandable polypropylene.     5. The molding method for
expandable polypropylene according to claim 1 or 4, wherein the operating pressure for the integrated
molding in step 3) ranges from 280 kPa to 500 kPa.     6. The molding method for expandable
polypropylene according to claim 1 or 4, wherein the operating temperature for the integrated molding
in step 3) ranges from 125C to 150C.     7. The molding method for expandable polypropylene
according to claim 5, wherein the operating temperature for the integrated molding in step 3) ranges
from 125C to 150C .       8. The molding method for expandable polypropylene according to claim 1 or
4, wherein the operating steam time for the integrated molding in step 3) is 25 seconds to 60 seconds.
9. The molding method for expandable polypropylene according to claim 5, wherein the operating
steam time for the integrated molding in step 3) is 25 seconds to 60 seconds.      10. The molding
method for expandable polypropylene according to claim 6, wherein the operating steam time for the
integrated molding in step 3) is 25 seconds to 60 seconds. 


