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Context Objectives

AnalysesResults

Today, the development and study of new materials is an exceptionally long and costly
process. In addition, to study the processing behaviour requires copious amounts of
material. In quick time-to-market scenarios, going through these cycles requires using fast
techniques and many of those are readily available. The most challenging of all the
required steps is the polymer processing step. To accelerate the material development
stage, the required amount of material used in the processing step, analyses methods, and
system purging should be decreased. For this study, the suitability of microinjection
moulding for small-scale polymer research is analysed [1] [2].

Material development

cycle

Figure 1: Fanuc ROBOSHOT S-2000i30B injection molding machine [3].

Figure 2: Tensile bar 

dimensions (0.2g).

Polypropylene (PP)
• 515A (Sabic)
• PHC31-81 (Sabic)
• XXX (Sabic)

Pelletized

Powdered

• Mechanical properties
• Thermal + chemical resistance
• Versatile processability
• Low density
• Low cost

Material reduction

• Part fabrication

• 0.2/2g→ 0.2/1g
• Single shot

• System purging

Examination conventional mechanical testing techniques

• Small → Normal sized samples

Rheological analysis

• PP25 (79044)
• PP08 (5681)

Figure 3: PP25 and 

PP08 rigid probes.

Rheometry
• Viscoelastic behaviour
• Purging

DSC
• Thermal properties & behaviour

→ Crystalinity
→Phase transitional behaviour

Tensile testing
• E-modulus
• Yield strength
• Yield stress
• Elongation

Material reduction

• Single shot with 3.00 g material

• Recommendation for new mould design (shorter

sprue and channels)

System purging

• Injection pressure (++), temperature (+), and

screw RPM (+)

• Complete purge with approx. 14 g material

Rheological analysis

• PP25 (stdev = 1 – 3%, mean 𝜂∗ difference to

Carreau – Yasuda =< 2%)

• PP08 (stdev = 35 – 40%, mean 𝜂∗ difference to

Carreau – Yasuda =< 18%)

Mechanical analyses (difference from

normal sized part)

• Tensile strength (Rm ± 7%, stdev = 1.15%) 

• Flexibility (E-modulus ± 2.73%, stdev = 9%)

    

    

  

   

          
                   

        
        

 
                  

        

                 

       

       

Figure 4: Pelletization procedure for powdered materials [4].

Figure 8: Typical viscosity curve. 

Flexibility testing
• E-modulus
• Yield strength
• Yield stress
• Elongation

Figure 5: Structure 

of iPP.
Figure 6: FTIR graphic 

example.

Figure 7: Schematic 

example of an 

injection unit.

Figure 12: Comparison of PP25 (top) and PP08 (bottom) TTS, (Tref = 

190°C)

Figure 13: Tensile strength tests in 

function of the percentage elongation.

Figure 9: Typical tensile strength curve.

               

 
  

   
  
 
   

  
 

       

       

                          

                          

                  

Figure 11: Typical DSC curve.

Figure 10: Typical flexibility 

curve.
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