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What is Polyethylene
Semi-Crystalline Polymer

• Molecules pack in Tight Formations
• Up to 90% Crystalline region
• Side branching effects Density
• Tensile Strength, Stiffness, Abrasion, Hardness, Chemical Resistance

Thermoplastic
• Plastic that can be repeatedly softened by heating and hardened by 

cooling
• Process is reversible and repeatable
• Retains all physical properties



Polyethylene - Thermoplastic

Molten

Reform

Solidified

Heating



What Happens During Heat Fusion

T I M E

In the presence of 
heat the crystals 

disentangle

With time, the
molecules travel 
across the boundary  
between the 2  
surfaces 

When cool, the 
molecules return to a 
semi- crystalline state 
across the fusion zone

2 HDPE surfaces at rest.  
HDPE molecules in a  
semi-crystalline state



Strength of Fusion – Butt Fusion



Butt Fusion –Steps to Completion
CLEAN IT, SHAVE IT, HEAT IT, FUSE IT!

Clean, clamp and align the pipe
Face the pipe ends to establish 
clean, parallel surfaces
Align the pipe ends
Melt the pipe interfaces
Join the two pipe ends together 
by applying the force
Hold under pressure until the 
joint is cool



Electrofusion – Process Overview
Requires an EF Fitting

Peeled and Clean surfaces

Melt fitting - molten PE swells 
creating pipe contact

Pipe and Cold Zones contain melt 
and pressure develops

Molecules co-mingle during fusion 
time

Cool



Electrofusion Fittings



Electrofusion Processor
Electrofusion processor
Scans bar codes for any EF product
Recognizes product parameters instantly 
and performs required EF times for each 
specific fitting
Attached EF processor leads to EF fitting
Make certain information on EF processor 
screen matches barcode of fitting
Start electrofusion when ready



Inclement Weather

“Inclement weather” is a generic
term often used to describe weather
conditions that are either unsafe or
undesirable for outdoor events.

Inclement weather can come in
many different forms (rain, snow,
sleet, hail, cold, high wind, severe
dust storm, extreme high temp).



Safety



HDPE Behavior & Things To Know

Water Can Freeze in 
HDPE pipe without 
Damage

BW Church (Lubbock, TX)



Insulated HDPE



Use Tools to Help Align the Pipe



West Fork Upper Battle Creek Diversion
Innovative PE Solution
• State of Alaska, Bradley Lake Hydroelectric
• Engineer: Orion, GMC Contracting
• Project Type: raw water 
• 2.3 miles  DR17  63”
• Max grade of 18%, road built 
• Utilized McElroy Talon
• “Toughest test yet for Talon” – Vince King 



Most electrofusion fittings can be installed at ambient temperatures
ranging from 14o F (-10oC ) to 114o F (44.5oC) without any changes
needing to be made to standard fusion times or procedures)

For temps outside of this temperature range, contact the fitting manufacturer for more information.

What Is “Normal Operating Temperature?”



Temperature Operating Range

DuctileBrittle

0°F 73°F-130°F

DuctileBrittle

0°F 73°F 221°F

HDPE

Amorphous Polymer

• Pressure Service Temperature between -40°F to 140°F

• Glass Transition Temperature for Polyethylene is -130°F



⁄3 5”

2” DR11 HDPE pipe      Length = 200 ft.    ΔT = 40°F

2” Sch. 40 steel pipe     Length = 200 ft.    ΔT = 40°F

8”

321 lbs.

8067 lbs.

Piping 
Material

Coefficient of Thermal 
Expansion (α), in/in-°F

Elastic Modulus* 
(E), psi

Stress, psi
(𝝈𝝈 = 𝜶𝜶𝑬𝑬𝚫𝚫𝑻𝑻)

^Carbon Steel 6.5 x 10-6 29 x 106 188.5 x ΔT

^Stainless 
Steel 9.9 x 10-6 28 x 106 277.2 x ΔT

Polyethylene 80 x 10-6 0.065 x 106 5.2 x ΔT
*Polyethylene uses a time and temperature-dependent modulus of elasticity. Modulus shown in this table is for 
10 hours at 73°F 
^Values for carbon steel and stainless steel obtained from www.engineeringtoolbox.com 

Thermal Effects – Temporary Condition
Thermal Expansion and Contraction

• PE expands and contracts at a rate of about 1 in/10°F/100 ft
• However, PE requires a much smaller force to restrain expansion and 

contraction compared to other materials

HDPE PIPE

CARBON STEEL PIPE



Cold Weather
Lower temperatures require 
greater force to manipulate 
HDPE

Coiled pipe is especially 
affected by cold weather

Understand how your 
uncoiling process is 
managed - higher 
pressures, slower speeds

Safety procedures



System Equilibrium

Pipe & Fitting Acclimated to
Same Ambient Temperature

Pipe acclimated to a HIGHER
ambient temperature than the
fitting

Pipe acclimated to a LOWER
ambient temperature than
the fitting



Maintain Equipment

Use appropriate 
hydraulic fluid for 
the temperatures 
and the equipment 
manufacturer’s 
recommendations



Check the Generators
Know what temperature the 
generators providing power on site 
are rated for

Check the amperage and voltage 
output of the generator in actual 
cold weather conditions

Varying power can affect the 
performance of fusion equipment



Resources



ASTM F2620-20Aɛ1

• ANNEX A1. COLD WEATHER PROCEDURES

RESOURCES
ASTM



RESOURCES
PLASTIC PIPE INSTITUTE

MUNICIPAL ADVISORY BOARD

MAB-8 MAB Guidelines for Fusing HDPE Pipe in Cold & inclement Weather

https://plasticpipe.org/common/Uploaded%20files/Technical/MAB-08.pdf



Cold Weather Fusion: MAB-08 Procedure
1. Remove snow, ice and melted ice 

from pipe
2. HDPE has reduced impact resistance 

in cold weather - Don’t drop pipe
3. Provide adequate enclosures 

without excessive heat
4. Plug or cap opposite ends of pipe
5. Ensure equipment is free of ice and 

snow

6. Ensure ID & OD are clear of 
moisture

7. Shield fusion area with an 
equipment shelter

8. Use portable space heaters. Direct 
fired heaters are not allowed in 
confined spaces

9. Preheat pipe
10. Keep heating tool in an insulated 

container between fusions



Golden Rule #1

BE PATIENT!



Golden Rule #2

Change the conditions,
not the procedure



Remove snow, ice, and melted ice from pipe

Remove any ice, frost, snow, dirt 
or contamination from the pipe 
and machine before loading into 
the machine

Clean and dry OD and ID of pipe 
in fusion zone



Examine Pipe

• Inspect for damage

• Cut out any 
compromised areas 



Don’t Drop The Pipe
HDPE has reduced impact resistance in cold weather

• As always, handle with 
care to ensure pipeline 
integrity

• HDPE has the most 
impact resistance



Provide Adequate Enclosures

• Without excessive 
heat



Protect The Fusion Area
Shield your fusion area from 
wind, dirt and moisture
• Portable shelter
• Trailer
• Canopy



Protect The Fusion Area



Protect The Fusion Area



Central Alberta Regional Wastewater System, Red Deer 

10 km pipeline in Red Deer
Larger project for 150,000 
population growth
HDD and open cut to be used to 
install
Knibb Developments was the 
contractor for this project



Central Alberta Regional Wastewater System, Red Deer 

Previously attempted to use 
just tents
Opted for McElroy 
QuickCamp system
3300’ 32” HDPE was 
completed in 20 days



McElroy QuickCamp

Lighted, insulated and 
temperature controlled
Unfolds to 21’8”x24’7” 
shelter that has room for 
office or storage



McElroy QuickCamp



Use Tents, Tarps and Warm Air
Reels and/or stick pipes can be 
tented with tarps

Supply warm air from an 
indirect fired heater



Plug Opposite Ends of Pipe



Ensure Equipment is Free of Ice and Snow



Ensure ID & OD are clear of moisture



Use Portable Heaters 

Infrared heaters

Salamander

Heating blankets



Pre-Heat Pipe

Preheat pipe in insulated 
area

Do not heat pipe to great 
than 120° F (49° C)

Use multiple heaters or 
heating elements if 
necessary



Protect the Heater

• Keep heater in insulated bag 
or protective device until 
ready 

• Check heater temperature 
before every fusion



Summary: Cold Weather Considerations

• Don’t Drop The Pipe
• Provide adequate enclosures
• Use Tents, Tarps, and Warm 

Air If Possible
• Protect The Fusion Zone
• Use Portable Space Heaters
• Pre-Heat Pipe
• Keep Heating Tool in 

Insulated Container



Summary: Extreme Heat Considerations

• Understand thermal effects
• Provide adequate enclosures
• Protect The Fusion Zone
• Keep Heating Tool in 

Insulated Container



• Cap the pipe ends to protect 
fusion zone

• Provide adequate enclosure 
to protect fusion zone

• Keep Heating Tool Insulated
Container

Summary: Windy Considerations



• Remove snow, ice & melted ice 
from pipe

• Ensure equipment is free of ice 
and snow

• Provide adequate enclosures
• Protect The Fusion Zone
• Ensure ID and OD are clear of 

moisture
• Keep Heating Tool in Insulated 

Container

Summary: Precipitation Considerations
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