
 

 

 

 

 

 

 

 

 

Polished injection moulds’ and surface defects’ influence on the 

quality of plastic components 
 

S. Rebeggiani
*
, B.-G. Rosén, A. Sandberg 

Halmstad University, The Functional Surfaces Research Group, PO Box 823, SE-301 18 Halmstad, Sweden 
Uddeholm Tooling AB, 683 85 Hagfors, Sweden 

 

  

 

 

Abstract 

 

The quality of injection mould surfaces is important as it has a major influence on tool performance. In the specific field 

of plastic moulding, many products require nearly defect free, glossy, and very smooth mould surfaces [1] (roughness 

parameters in the nm-range) to achieve a satisfactory surface appearance. The surface quality is also crucial for the mould to 

function properly in the actual tooling application; too rough surfaces might disturb the flow of the polymer melt and increase 

wear, while too smooth surfaces give rise to sticking problems.  

However, there is still a lack of knowledge concerning how different defect structures on mould surfaces affect final 

plastic components, and how tool steel surfaces can be measured and analysed in convenient ways. This paper summarises a 

study based on a non-contact 3D-surface texture analysis, where tool steel moulds and injection moulded plastic components 

are characterised in terms of surface quality (see Fig.1). Different types of defects, such as non-metallic inclusions and 

carbides, as well as remaining scratch patterns are studied in more detail to better understand their impact on final plastic 

component surfaces. Critical defect size?, Types of defects? and Defect distribution? are typical questions at issue.  

 

 
 

Fig. 1. To the left the mould with two separate fields intentionally polished into two quality levels; to the right images of 

corresponding plastic plaque showing the texture transition from mould to plastic plaque. (Note: the measurements 

mould/plastic plaques are not relocated). 
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Different filtration and segmentation techniques in combination with an image analysis will be helpful tools to separate 

adequate surface features from noise and superfluous data. Figure 2 shows images from the mould and corresponding plastic 

plaques where a filter (Robust Gaussian, cut-off 30 µm) was applied as a first step to visualise and separate scratch patterns 

from structures with longer wavelengths in the surfaces. [2] has shown that a combination of segmentation of scratches and 

holes together with image and profile analyses is a good way to characterise cylinder liners.   

 

 
 

Fig. 2. The upper images correspond to the mould, the lower to a plastic plaque; all measured with an interferometer and 

processed with MountainsMap (a software for surface analysis from Digital Surf, www.digitalsurf.com). Note: the 

measurements mould/plastic plaques are not relocated. 

 

Future work will include studies towards an understanding of why different defect structures on tool steels occur, how 

they can be avoided and how common plastic grades are affected by different defect structures in order to enable injection 

mould industry to optimize selection of polymer and process variables with respect to plastic component surface quality and 

tool material selection (see e.g. [3] where surface modifications of ABS parts related to injection moulding parameters were 

studied).   

The long term goal is a new grading system for the polishability of tool steels, which should include both test routines for 

a quantitative grading of high gloss polished tool steels and a ‘polishability’ index. Such objective evaluation system will 

facilitate the communication between involved parties (from the steel-producer via designers, mould-makers, polishers and 

mould-users to the customers) and therefore enable high quality products to satisfactory production cost/time [4]. Further, a 

measurement system with standardised parameters, together with the ‘defect-understanding’, will hasten the development of 

new automated polishing techniques, which in turn will lead to e.g. lower costs, shorter lead times and improved work 

environment for polishers [5] [6]. 
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