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V

Closed system
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LH<<L

V

Closed system

H

LH<<L

Z.Tadmor and C.G.Gogos, “Principle of Polymer Processing”, Wiley (1979)
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Metallocene - LLDPE

Temperature dependence of viscosity is relatively high

By the courtesy of Dr.  Isaki of Mitsui Chemical
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Visualization Series Vo.1, section 2. H. Yokoi chapeter05,06,07,08
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Visualization Series Vo.1, section 3. H. Yokoi chapter 12
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Remylop-flow

R&D 2001
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5 10
CO2 Pressure (MPa)



PP (140 ℃, CO2 10MPa ) 
Slow Pressure Release

PP (135 ℃, CO2 30MPa ) 
Rapid Pressure Release

Taki, K.; Nakayama, T.; Yatsuzuka, T.; Ohshima, M., Visual Observations of Batch and 
Continuous Foaming Processes. J. Cell. Plast. 2003, 39 (2), 155-169. 

Sample PP magnification 
height 1 2 mm, width 1.6mm

Condition 165 Melt point
MPa

pressure release rate 0.34MPa/s

• Polymer :homo-Polypropylene

EA7A (Mitsubishi Chem. Co.)

– Mw : 410,000

– Mn :   81,000

– Tm : 165oC

– MFR : 1 g/10min

• Physical foaming agent

– CO2 >99%
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PPP
140oC, 30MPa

CO2
PS with Low average molecular weight 
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Supersaturated

58

P Pressure vessel

Gas cylinder

P

Resilient Innovative Cellular -FIM II 

MuCell)
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L. Wang et al., Ind. Eng. Chem. Res. 56, 13734-13732 (2017)
H. Tomiyama et al., Seikeikakou, 19, 565-574 (2007)
Y. Hisakura et al., Intern. Polymer Processing, 33, 652-611(2018)

RIC-FIM

Polymer-starved zone

N2 gas

circulator

14MPa 

60/13

1.
2.
3.
4.

7MPa 

RIC-FIM II Sofit
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• PP210 CO20.8%

Normal (without core back) Core back injection
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Chemicals

CNF/

R

R

R

(iPP) 
(F133A, )

• 97 mmmm%
• MI 3.0 g/10min

(T-NC124, PMC)

PP/CNF (17 %) 

CNF 17% iPP
0, 1, 5, 10 and 15 wt.%
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PP CNF

iPP alone CNF(1wt.%) CNF(5wt.%) CNF(10wt.%) CNF(15wt.%)

CNF

CNF
2mm

1 dR
R dt

1 dR
R dt
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CNF 5wt /PP Composite Foam21

1
20
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(6-fold)
Φ40 mm Acoustic impedance tube was used 

Skin was removed 
from one side

Core layer
Skin layer

CNF

.

Confidential
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NCV PMC

NCV Confidential
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Physics
Chemistry 

Mass/heat/momentum
transport phenomena

Design/ control system
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