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	Title
	Demonstrate knowledge of rheology and calculate output from processing equipment for polymer compounds

	Level
	5
	Credits
	6


	Purpose
	People credited with this unit standard are able to describe the melt flow characteristics of polymer compounds, and calculate the melt flow rate of a polymer compound from processing equipment.


	Classification
	Plastics Processing Technology > Plastics Materials


	Available grade
	Achieved

	Recommended skills and knowledge
	Competence in the transposition of formulae, the manipulation of equations, and the use of trigonometric functions; and have an understanding of fundamental concepts of physics (mass, length, and time) and derived concepts including pressure, force, gravitational effect, velocity, acceleration, and energy.


Explanatory notes

Definition

Polymer compounds – mixtures of common polymers and additives.  Common polymers are polyolefins, styrenics and vinyls.

Outcomes and evidence requirements

Outcome 1

Describe the melt flow characteristics of polymer compounds.

Evidence requirements
1.1
Shear and shear rate are described in relation to polymer compounds.

1.2
Newtonian and forms of non-Newtonian flow are distinguished.

Range
forms – pseudoplastic, dilatant.

1.3
The influence of the characteristics of polymers on flow is described.

Range
characteristics – molecular structure, molecular weight, molecular weight distribution, additives;


evidence is required for two characteristics is required.

1.4
The processing conditions which influence flow are described, and examples are given for extrusion and injection moulding.

Range
processing conditions – melt temperature, shear, shear rate, pressure;


examples – processing equipment and moulds or dies;


evidence is required for one example of either extrusion or injection moulding and all processing conditions.

Outcome 2

Calculate the melt flow rate of a polymer compound from processing equipment.

Evidence requirements
2.1
The output equation for an extruder screw is interpreted and the dimensional data for the screw is related to the equation.

2.2
The output from an extruder is calculated using viscosity and shear rate diagrams, and the effects of screw wear are quantified.

Range
output – mass flow rate.

2.3
The mean velocity, viscosity, shear rate and output of a polymer compound are calculated at critical points in the extrusion and injection moulding processes.

Range
extrusion critical points – extruder screws, slit dies, annulus dies; injection moulding critical points – hot and cold runners, straight and curved flow channels;


evidence is required for one critical point in either extrusion or injection moulding.

2.4
The characteristic curves for an extruder screw and die are calculated, and the resultant operating point for the system is established.
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