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Know how to make your choice  

Mining & Civils 
applications 

The answer remains the same  
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How can you improve your 
odds?

What is at stake?

Repeatability/Reproducibility
Life ExpectancyRunning out of water

What is at stake?
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Do you know how to distinguish between ?
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Are you sure you are flipping 
a fair coin?

Can you see product 
performance by just 

looking at the product?

If not 

It can be a 
serious waste 

of money
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Learn and Prevent 

Continue and find out later

You will not know the 
result of your choice 

in the next few years !

What will you do with 
the time on your 

hands ?
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Heads or Tails/Right or Wrong
How many contracts

are the same  

How many times are the 
same team working on a 

similar project

It only holds true when you flip a fair coin enough times
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Presenter SAPPMA Webinar V

24 June 2021

George 
Diliyannis
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Agenda
Who is Safripol
What is high density polyethylene (HDPE)
HDPE pipe materials and their benefits
Pipe extrusion 
Pressure Pipe Standards
Pipe failure mechanisms
Effects on contamination on performance
Conclusion
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Who we are
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What we are going to avoid
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Structure
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HDPE as a pipe material

24-06-2021 16



Classification and design stress
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HDPE Pressure pipe evolution
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HDPE Pressure pipe evolution
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Benefits of polyethylene piping systems
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Very low leakage rates
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Pipe extrusion set up 
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A typical pipe extrusion plant 

Insert pictures 
of pipe 

extrusion plant
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A typical pipe extrusion plant 

Insert pictures 
of pipe 

extrusion plant

EAC Efficient Air Cooling
FDC Fast Dimension Change
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A typical pipe extrusion plant 

Insert pictures 
of pipe 

extrusion plant

FDC Fast Dimension Change

25



ISO/SANS Standards – what are the material requirements? 
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Specifications

Pipe 
specifications 
(for e.g., SANS 
ISO4427, SANS 

ISO4437) outline 
the short- and 

long-term 
performance 
criteria for an 

integrated pipe 
system to be 
installed. This 

includes testing 
the: 

material pipe fittings
jointing and 
installation 

(System)

Type Testing 
(TT) of a new 
material or 

component takes 
up to

2 years! 
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Material Type Tests (TT) 
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Material Type Tests (TT) carried out on pipe 
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SANS Standards – what are the material (TT) requirements? 
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SANS Standards – what are the material requirements? 
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Material Quality Control (QC)

Additionally, for every batch of raw material supplied:

Melt Flow Rate (MFR)

Density

Pigment / carbon black dispersion

Carbon back content

Thermal stability

Volatile content

Pellet quality

The first 6 characteristics should be declared on the raw material 

manufacturers Certificate of Analysis (COA)
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Pipe Quality Control (QC) 
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HDPE pressure pipe failure mechanisms
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HDPE pressure pipe failure
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HDPE Pressure pipe evolution
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3 Failure modes of polyethylene
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Contamination and definition
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Contamination in pipe
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Contamination

M. Pluimer, et al., Field Performance of Corrugated Pipe Manufactured with Recycled Polyethylene Content, NCHRP Research Report 870, 2018

24-06-2021 42



Protection of PE pipes by the addition of carbon 
black at resin manufacturing phase

Good dispersion 
of carbon black
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Other research: non-virgin PE (with PP)

A. Frank, et al., Slow Crack Growth Resistance of Non-Virgin Polymers, Plastic Pipes XIX, Las 
Vegas (USA), 2018
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Volatiles (moisture)
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Volatiles (moisture)
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Entrapped air/bubbles:
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Post Consumer Waste in Pressure Pipe

24-06-2021 48



Post Consumer Waste in Pressure Pipe
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Post Consumer Waste in Pressure Pipe

Accelerated Pennsylvania Edge-Notch Tensile Test to measure 
the resistance to Slow Crack Growth (SCG) of polyethylene 
materials

According to ASTM  F1473
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Life Expectancy
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Conclusion
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Questions and Answers 
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Contamination introduces a 3de party 

24-06-2021

3 sided dies

Are you willing to play 
the game or is the odds 
stacked up against you?

It is only a matter of 
time before your 

choices catch up with 
you

54



SAPPMA Webinar V
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Participants  
Audience 

& Organizers
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Questions and Answers 

ian@sappma.co.za
admin@sappma.co.za
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