










































Processing parameter flow path spiral in cm / pressure limited to 900 bar (specific pressure)

Temperature 200 °C 220 °C 240 °C

Speed
mm/sec 30 50 75 30 50 75 30 50 75

TC4GPN 71 131 – 81 133 – 83 124 –

TC6GPN 68 93 – 69 107 164 70 126 183

TC9GPN 57 59 58 70 72 72 72 90 90

Possible effects with a high flow speed

•	 Consistent surface 

•	 Better adhesion

Possible effects with a low flow speed

•	 Lower tensions

5.8	 Filling study / volumetric filling

The optimal speeds and injection pressures are determined based on a filling study The 

filling study begins with the start-up of the machine at a reduced speed and without pack 

pressure. The shot weight is increased in 10  % increments, beginning with half of the cal-

culated volume. Therefore, the effectiveness of the ejectors are guaranteed.

The resulting incomplete parts demonstrate the filling behaviour of the tool. With multiple cav-

ity tools or for molded parts with more than one gate, a filling study will show any inconsistent  

filling and/or a gate system which has not been balanced. Moreover, indications of the 

expected joint lines and possible air entrapments are also highlighted.

The tool should be filled to 100 % without pack pressure. The pack pressure should only be 

switched on thereafter, in order to counteract shrinkage and possible sink marks. 











5.15	 Shrinkage 

Shrinkage varies depending on the flow direction due to the anisotropic behaviour of ther-

moplastic elastomers. We would be glad to assist you in the design of your tool and provi-

de you the shrinkage values from test plaques, as well as additional information about the 

conditions under which the plaques were produced. 

Please note that the shrinkage values can never be assumed to be precise values, because 

the shrinkage of a compound can be influenced by the following factors: 

•	 Processing parameters 

•	 Sprue system (hot runner / cold runner) 

•	 Tool temperature 

•	 Tool design 

•	 Part geometry 

•	 Melt temperature 

•	 Flow direction 

Effects on shrinkage with a change of injection molding conditions: Shrinkage is higher in 

the flow direction than the cross flow direction (anisotropic behaviour). 

Changes in the  
injection molding conditions

Effects  
on shrinkage

 Melt and tool temperature ▲ ▲
 Cooling time in the tool ▲ ▼
 Pack pressure ▲ ▼



Problem Possible cause Possible solutions

Part is not full Entrapped air due to  
insufficient venting

1. Check whether the vent channels are open
2. Check the position of the vent channels
3. Increase the size of the vent channels
4. �Change the filling behaviour by reducing or  

increasing injection speed / pressure
5. Apply vacuum to vent channels
6. Reduce clamping pressure

Feed system 1. Check whether gate is open
2. Increase the gate size
3. Increase manifold sizes

Melt and/or tool too cold 1. Increase cylinder and nozzle temperature
2. Increase tool temperature
3. Increase injection speed
4. Increase screw speed

Residual melt cushion  
too small

1. Check residual melt cushion and increase

Sink marks
(do not mix up 
with entrapped air)

Pack pressure too low 1. Increase pack pressure

Insufficient venting 1. Reduce clamping force
2. Reduce injection speed
3. Create ejector bore
4. Provide venting

Warpage / deformation  
of the part

Molecular 
orientation

1. Increase melt and tool temperature
2. Increase injection speed

Part is overfilled 1. Reduce back pressure
2. Match filling and the injection time

Inconsistent tool filling 1. Change gate position
2. Ensure consistent tool temperature
3. Increase injection speed and back pressure



Problem Possible cause Possible solution

Black spots / unmelted 
particles

Contamination 1. Clean with stiff flowing PP or HDPE
2. Check color concentrate; basic PP or PE, not PVC

Adhesion in tool Part is too warm 1. Reduce cylinder and nozzle temperature
2. Reduce tool temperature
3. Extend cooling time

Part is overfilled 1. Under-fill and approach the fill point in steps

Tool design 1. Increase draft angles
2. Use mold release agent
3. Add surface texture to the tool

Formation of clumps  
on the sprue

Moisture 1. Dry granulate
2. Using a vented screw, check whether the vents are closed
3. Apply vacuum to vent channels

Flow lines Melt and / or tool too cold 1. Increase cylinder and nozzle temperature
2. Increase tool temperature
3. Increase injection speed
4. Increase screw speed and back pressure
5. Check suitability of screws

Tool design 1. Change gate position
2. Increase the gate size
3. Increase manifold sizes

Bubbles
(not to be confused  
with entrapped air)

Melt solidifies too quickly 1. Increase tool temperature
2. Increase screw speed and back pressure

Moisture 1. Dry granulate
2. Using a vented screw, check whether the vents are closed
3. Apply vacuum to vent channels

Back pressure too low 1. Increase back pressure

Pack pressure too low 1. Increase pack pressure and pack pressure time



Problem Possible cause Possible solutions

Poor and / or no adhesion 
with co-injection molding 
at the start / middle of the 
flow path

Pack pressure too high
(cold materials are sliding past 
to each other)

1. Reduce pack pressure

Injection speed too low 1. Increase injection speed

Poor and / or no adhesion 
with co-injection molding at 
the flow path end

Processing / tool  
temperature too low

1. Increase processing / tool temperature

Injection speed too low 1. Increase injection speed

Insufficient venting 1. Reduce clamping pressure
2. Reduce injection speed
3. Create ejector bore
4. Provide venting

Poor and / or no adhesion 
with co-injection molding in 
general

Unsuitable material  
combination

1. Check material compatibility

Use of release agent 1. Processing without release agent

Pre-molded part not free  
from grease and / or dust for  
the transfer process

1. Clean pre-molded part (wear gloves, if applicable)
2. Clean tool





Individual recommendations can be found in the processing instructions at  

www.kraiburg-tpe.com. Our application technology department can advise you and,  

if desired, provide trial assistance. 

7.5	 Processing temperature 

Typical processing temperatures for extrusion: 

Temperature

Feed zone 140 – 160 °C

Compression zone 150 – 170 °C

Metering zone 160 – 180 °C

Connection 170 – 180 °C

Tool 180 – 220 °C

The maximum processing temperature should not exceed 250 °C. Higher temperatures or 

excessively long material residence times in the unit can cause thermal damage. 

7.6	 Tool temperature 

The tool temperature is normally between 180 and 220 °C.





Problem Possible cause Possible solutions

Rough extrudate Melt too cold 1. Increase extruder temperature
2. Increase nozzle temperature

Non-homogeneous melt /  
unmelted particles

1. Use of screws with higher compression ratio or mixing zone

Unfavourable nozzle design 1. Shorten the die land
2. Check dimensions

Inconsistent cross-section Pulsing 1. Reduce ejection output
2. �Use of a screw with long feed or metering zone
3. �Use of screen packages to increase  

back pressure and / or reduced mesh size
4. Reduce nozzle temperature

Black spots / particles  
not melted

Contamination 1. Clean with stiff flowing PP or HDPE
2. Check color concentrate; basics PP or PE, not PVC

Odour or discoloration Melt too hot 1. Reduce cylinder temperature
2. Reduce nozzle temperature
3. Reduce screw speed
4. �Use of screen packages with larger mesh size  

for reduction of the back pressure
5. Use of a screw with lower compression ratio

Bubbles, porosity Moisture 1. Dry granulate

High pressure in the  
extruder / low flow rate

Melt too cold 1. Increase extruder temperature
2. Increase nozzle temperature

Clogged screen 1. Clean or replace screen package






