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TESTIMONIAL

“… you can use us anytime as referrals on the 
Demag Equipment! That has been one of the 
best investments on equipment that we have 
ever made… we haven’t met a weld that we 

couldn’t make over the past 4 years.”

Kevin L. Carman
Manager of Regional Projects 

Boardwalk Pipeline Partners
Northern Division - Texas Gas
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AGENDA

• Magnetism Fundamentals
• Common problems
• Solutions
• Tips for the field
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EVER SEE THIS?

16-pound sledgehammer & other tools hanging off of the cut
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Presenter Notes
Presentation Notes
16 # sledgehammer hanging on a cut 

That’s a 42” pipeline which is heavily magnetized.







HOW MUCH MAGNETISM?
• If no meter available, what can hang off of the cut?

• With Gaussmeter:

• If extremely high magnetism (>500 Gauss):
– Use the DEMAG Expansion Box or 2 DEMAG Systems
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MINIMAL MAGNETISM MODERATE MAGNETISM HIGH MAGNETISM

Welding Rod Wrench Sledgehammer

MINIMAL MAGNETISM MODERATE MAGNETISM HIGH MAGNETISM

< 15 Gauss 15 to 100 Gauss > 100 Gauss

Presenter Notes
Presentation Notes
Highest magnetism ever experienced by Demagnetizing Solutions:
42” pipe 3500 G
48” pipe 5200 G



ISSUES RELATED TO MAGNETISM

• ARC BLOW
• POROSITY
• DELAYS
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Presenter Notes
Presentation Notes
Arc blow
From Porosity, Undercut, etc.
Magnetic Arc Blow can cause welding to be impossible. When residual magnetism exists in the pipes, it causes the current to
be directed away from the weld, the weld material sputters, and the joint can’t be welded.

POROSITY
Due to the sputtering of the weld material
in the magnetic joint, incomplete fusion of
the metal occurs. This leads to porous
welds which leads to a loss of weld quality.
The porosity can be noticed by inspectors
DELAYS
When weld quality fails inspection, the
joint must be ground out and welded
again. This leads to project delays, cost
overruns, as well as welder frustration
and fatigue.




COMMON CAUSES OF MAGNETISM
• Increased use of  MFL PIGs
• Use of lower grades of steel
• Lifting pipes by electro-magnetic crane
• Proximity to overhead wires
• Cathodic protection
• Lightning strikes
• Quenching
The challenge:  to balance cost saving measures,
operational procedures and regulatory requirements.
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Presenter Notes
Presentation Notes
Cost saving measure and operational procedures and increased regulatory requirements

Pipeline Integrity Management Program …previously run tools every 3y vs. often as frequently as every 6 mos now  

To save $ people use lower grade steel , which have residual magnetism from the manufacturing processes
Need to look at is the amount of time and cost of labor associated with the delays caused by magnetism in the lower cost pipes versus the cost of the more expensive material…but we are going to show you how you can use the lower grade and if it is magnetized how to remove the magnetism quickly and efficiently.

exceeded $ using the lower grade material

How many people know - Magnetism is commonly measured in gauss
Above 15 gauss, problems can occur in welding

Incr use Magnetic flux inspection tools
Galvanic – depending on size of pipe, the current sent down the pipe is strong enough to create residual magnetism
Earth’s poles

The government is increasing the frequency of required inspections on pipelines across the country due to the aging infrastructure and the danger of a damaged pipeline. Pipeline faults can be dangerous to the environment (see Yellowstone spill) or can even be catastrophic (CA pipeline explosion).  Edison!! williams

The nature of the magnetic flux inspection tools subjects the pipeline walls to a magnetic field. When a section is deemed necessary for replacement, the magnetic field that remains from the PIG will affect the weld.
Cost saving measure and operational procedures and regulatory requirements

Pipeline Integrity Management Program …3y vs. 6 mos  IA

To save $ some companies use lower grade steel, which have residual magnetism from the manufacturing processes. Companies need to look at is the amount of time and cost of labor associated with the delays caused by magnetism in the lower cost pipes versus the cost of the more expensive material…
But Demagnetizing Solutions will show you how the lower grade can be used if it is magnetized, and how to remove the magnetism quickly and efficiently.

Question - How many people know - Magnetism is commonly measured in gauss
Above 15 gauss, problems can occur in welding

Increased use of Magnetic Flux Leakage (MFL) In Line Inspection (ILI) Pipeline Integrity Gauges (PIGs) 
https://en.wikipedia.org/wiki/Magnetic_flux_leakage 
The nature of the magnetic flux inspection tools subjects the pipeline walls to a magnetic field. When a section is deemed necessary for replacement, the magnetic field that remains from the PIG will affect the weld.

Pigs get their name from the squealing sound they make while traveling through a pipeline. These operations include but are not limited to cleaning and inspection of the pipeline. 

MFL ILI PIGs use powerful magnets to magnetize the pipe wall.  Tri axial hall sensors positioned between the magnetic poles then measure flux leakage originating from anomalies.  Anomalies are detected via changes in flux measurements, with the amount of flux leakage determining the precise length, width, and depth of anomalies for identification.  Guaranteeing accurate detection and identification of corrosion, pitting, erosion, lamination, gouging, cracking, and other metal loss anomalies.

Cathodic protection – depending on size of pipe, the current sent down the pipe is strong enough to create residual magnetism

The Earth’s poles – pipes shipped around the equator have been known to become magnetized.

The US government is increasing the frequency of required inspections on pipelines across the country due to the aging infrastructure and the danger of a damaged pipeline. Pipeline faults can be dangerous to the environment (see Yellowstone spill) or can even be catastrophic (CA pipeline explosion).  Also Edison, NJ explosion in front of an apartment building.  

Demagnetizing Solutions products are a resource to any Pipeline Integrity Management Program that ensures pipeline assets are maintained in a safe and reliable condition.





OTHER CAUSES OF MAGNETISM

• Machining – can remove domains that were
cancelling out other domains

• Impact – unlikely but can re-orient domains
and has a chance to become magnetic.

• Transporting pipes around the Equator
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Presenter Notes
Presentation Notes





TWO TYPES OF DEMAGNETIZING

• Nullify
• Eliminate
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THE MAGNETISM IS EFFECTIVELY “ZERO’D OUT” BY THE DEMAG CONTROLLER 
AND THE ROOT PASS CAN BE MADE IN MINUTES. 

DEMAG – NULLIFY = CANCEL OUT
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Presenter Notes
Presentation Notes

Demagnetizing Solutions’ proven and dedicated equipment for demagnetizing pipelines immediately controls magnetism in the field, allowing the root pass to be made quickly and efficiently and with full quality to pass tough inspections. The magnetism is effectively “zero’d out” by the Demagnetizing Power Controller. 

Summary of demagnetizing procedure: 
• Measure the strength of the magnetic field in the root gap with a gauss meter. 
• Wrap the demagnetizing cable around one pipe end to form a coil. 
• Adjust the Power Controller until the magnetic field at the weld gap is as close to 0 as possible. 
• Then CLEAR TO WELD! 





DEMAG - ELIMINATE
Reversing and decreasing the magnetic field 
• 100% - Left
• 90% - Right
• 80% - Left
• etc.
• Also known as “Manual Downcycling” or “DC

Stepdown Method”
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STANDARD PRACTICES NO LONGER WORKING

• Second welding machine – wrap lead
– 50/50 chance of wrapping in wrong direction
– 2nd truck in the field

• Trial and error
• Damaged equipment
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Presenter Notes
Presentation Notes
Wrap a welding lead around the pipe and attempt to strike an arc. 

Frustrating
Wreck welding machine
Not portable
2nd truck in field
50/50 chance of wrapping in the correct direction




DEMAG ADVANTAGES
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• ONE BUTTON OPERATION!!
• Only Demag on market with that

feature!
• 100’ Demag cable with 25 individual

conductors inside
• Equivalent to 2500 feet of cable!

• Portable
• Job-to-job
• Easy to move to other sites
• No Extra Truck
• FedEx/UPS or luggage on an aircraft



WHAT’S IN THE DEMAG BOX?
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• Transit Case with wheels
• Power Controller (aka “Brain”)
• 100’ Demag Cable
• Gaussmeter
• In-line GFCI
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EXCESSIVE MAGNETISM SITUATIONS 
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2nd DEMAG System or an Expansion Box

Defined as Greater than 500 Gauss 
and/or Larger than 32” pipes

2 Demags that can be used independently vs one Demag 
where the “Brain” controls 2 cables



MEASURING THE MAGNETISM
• Measure the magnetism

with the gaussmeter
– Place the probe tip

around the perimeter
along the beveled edge

– Record readings at 0°,
90°, 180° & 270°
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USE THE DOT!

0°

90°

180°

180°

Presenter Notes
Presentation Notes
First step is to see what kind of magnetism you are dealing with.  

To measure:   Turn On  ,  Place probe along the edge of the pipe to determine readings. One side of the probe tip has a dot – always use the same side to measure or inconsistent measurements will be made.  Neither side is right or wrong, just need consistency.

Don’t worry about (-) negative or (+) positive numbers,  we are looking at the magnitude of the reading and how far the worst one is from “0”.

Easy way to do this is to measure & record at the top, bottom, left & right    (0, 90, 180, 270 degrees) or 
(12 o’clock, 3 o’clock, 6 o’clock, 9 o’clock)



SETTING UP THE DEMAGNETIZING CABLE

• Keep Dust Caps in place
• Wrap cable around the

pipeline
– loose enough to slide
– as close to the joint as possible
– protect from weld splatter,

grinding debris
– if preheating, offset cable

using heating blanket, survey
stakes, 2x4s or wood scraps

• Connect both ends of the
cable connector
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Presenter Notes
Presentation Notes
Next step  -  Wrap the Demag Cable

Take the Demag cable and wrap it around the pipe

*****Precautions:   place cable as close to joint as possible, without putting the cable at risk of being damaged

Things to watch for -  pre-heaters (resistor wraps, induction heaters, torch),  heavy grinding/cutting (don’t want any molten metal to land on cable), sharp edges

Also if the weather is hot outside (75 & up), wrap the cable lightly, leaving space for air to get around each wrap -  wrap on 2x4, pieces of wood****

Also keep dust caps on the connectors  Zip tie end connector to 2 or 3 wraps


Start wrapping  with one end, wrap until complete.

Take connector ends & line up the key, twist the swivel lock and hand tighten the connector.

Take the pigtail and plug it into the Demag Controller



CABLE ORIENTATIONS
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• The goal is to get the measured magnetic field
at the gap to be as close to Zero as possible.
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Helps to have 2 team members – one to pull out the cable, 
the other to wrap. Start the cable wrap with dust cap ON 
& tape the connector to the cable to keep it out of the 
dirt.



SETTING UP THE POWER CONTROLLER 
• Power switch off
• Start with manual power

output level = 0 (black knob)
• Connect GFCI to power

source (NOT WELDER or
LIGHT TOWER!)
– Male end to generator or

power.
– Female end/extension cord of

to POWER IN
• Demag Cable Male Pigtail to

POWER OUT
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USER MANUAL
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Presenter Notes
Presentation Notes
SIMPLE to use!!!
No longer a need for extensive training!



OTHER APPLICATIONS
– Valves
– Tees
– Rotors
– Drive trains
– Pressure Vessels
– Steel Beams (Steel Structures)
– Fingernailing!
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Presenter Notes
Presentation Notes
Fingernailing is when welding rod appears to be wet and no good but the anomaly can actually be caused by magnetism.



DO’S AND DONT’S
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DO’S
SAFETY!
• DAILY SAFETY PROCEDURES
• GFCIs
• FINGERS AWAY FROM CUT WHEN

TURNING ON DEMAGNETIZER
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DO’S - USAGE TIPS
• Wrap the cable loosely
• Tape & zip ties
• Use fire blanket or stakes to offset the cable from

the pipe.
• Always monitor the cable temperature or it can

burn, especially at 220/240V
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Presenter Notes
Presentation Notes
Wrap loosely so cable can be moved after the clamp is put in place or out of the way when grinding is performed.
Start the cable wrap with dust cap ON & tape or zip tie the connector to the cable to keep it out of the dirt.
Turn the unit off or turn the power level down when not in use.  Cable can get too hot and burn.




DO NOT USE WELDER AS POWER SOURCE!
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CABLE  ENDS CAN BE DAMAGED
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USE DUST CAPS!



DEMAG IN ACTION
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DEMAG PICTURES – PIPELINE INTEGRITY
Nullify the field during a weld to make the Root Pass
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Presenter Notes
Presentation Notes
If there is preheat and not too much magnetism, cable can be wrapped farther away from the joint to avoid burning cable.  Others wrap cable ass closely as possible to joint when cable won’t be damaged.
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Anomaly found by an MFL PIG Using the DEMAG to make the 
root pass
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No preheat so Demagnetizing cable can be wrapped directly on pipe
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Demagnetizing cable wrapped on a fire blanket for protection 
from pre-heat



38Cable wrapped on fire blanket
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Manual downcycling to remove magnetism before laying 
new pipe across Alaskan Bay - overview



40

Before Downcycling 39.7 G After Downcycling 0.7 G

Manual downcycling (DC Step Down) to remove 
magnetism before laying new pipe across Alaskan Bay 

Presenter Notes
Presentation Notes
Only needed 4 steps for 5 seconds each step.  100% Right, 70% Left, 40% R, 10% L
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OUTAGE SCOPE – CAN YOU IDENTIFY WHERE TO DEMAG?
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• Welds in Red are field welds that require RT exams during the outage
• Welds in Yellow are shop welds that require RT exams off site, pre-outage

Presenter Notes
Presentation Notes
Answer:
Wrap the Demag cable at the ceiling of the floor below!



CONCLUSION: DEMAGNETIZING SOLUTIONS 
PIPELINE DEMAG SYSTEM SAVES TIME AND 

MONEY

Presenter Notes
Presentation Notes
Not using welding

Service sales rental reliable
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