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On Ferromagnetic tubing.

The Saturation Eddy Current technique is a combination of

applied Direct Current (DC) field lines and Eddy Current field

lines. The basis of the technique is reading the distortion of the

induced Eddy Current field in the tube wall caused by affected

permeability due to compression of the magnetic field lines in

the defect area of the tube. This distortion in the magnetic field

can be measured as a change of phase and amplitude in the

secondary voltage generated by the material and is based on

the reflective impedance method. The difference in the Eddy

Current field lines and DC field lines allows the differentiation

between internal and external defects.

The Benefits of this Inspection Method are:

• Small pitting can be detected

• Large volume flaws can be detected and quantified

• Saturation can be adjusted to eliminate signal noise due to 

finned tubes

• Differentiates between ID and OD flaws
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Advantages 

- Suitable for fin-fan (air cooler) tubing.

- Suitable for internal / external corrosion detection (can differentiate ID & OD defects).

- Defects near and / or under support plates can be detected (for Carbon Steel tubing only).

- General Wall Loss can be detected.

- Hand pull average speed (30 – 50 tubes per hour)

- Multiple frequencies allow mixing capability to suppress unwanted signals and / or noise

- If defect type is known in advance, defect sizing is more accurate; the defect areas can be 
detected regardless

- Cleanliness requirements are less stringent than for IRIS (providing that 75 – 85% Fill Factor 
Probe can propagate through the tubes)

- Data analysis is performed on site.

- Preliminary report is issued immediately after testing is completed

- Report with color-coded tubesheet maps, key problem areas can be immediately identified

Limitation

- wall thickness (depending on OD and magnetic permeability of inspected tube); Currently,   
for carbon steel tubing:

0.625” OD – up to 0.049” Wall;
0.750” OD – up to 0.083” Wall;
1.000” OD – up to 0.120” Wall (0.134” for fin-fan tubing);
1.750” OD – up to 0.210” Wall.

- areas of inadequate saturation (up to 1.250” from the ends of a tube) 
- areas of inadequate saturation or false indication near and under support plates or tube 

sheets (up to 0.500” from support plates or tube sheet for Sea-Cure, SS400 series, Duplex.
- areas of inadequate saturation near and under the tubesheet (up to 0.500” from tube sheet 

for Carbon Steel tubing).

- Difficulty of interpretation if different defect types are present (OD pitting & baffle cutting)

- Defect depth is estimated only by signal amplitude (signal amplitude and phase values if 
defect is ID in nature).

- Irregular pulling speed leads to misinterpretation and/or false indication.

- Accuracy: ± 10% to ± 15% (depending on probe fill factor and tube cleanliness).
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Saturated Eddy current signals
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Approvals:
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ARAMCO Appreciation Letters:
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SINOPEC Appreciation Letters:
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SAUDI ARAMCO APPROVED

ISO 17025 Accredited

CORROSION TESTING LABORATORY

tcr-arabia.com | email: sales@tcr-arabia.com | @tcrarabia | @tcrarabia

Approved by Saudi Aramco for:

Mechanical Tests

(Tensile, Bending, Hardness, V-Charpy Impact)

Macrographic and Metallographic 

Chemical Analysis (PMI and OES)

Corrosion Tests (ASTM A923, A262, G28 and G48)

Failure Analysis 
Replica



Services Portfolio

TCR Arabia Company Limited

Inspection, Testing & Advisory
Redefining Reliability

Material Testing
Mechanical
Tensile, Impact, Hardness, Bend,
Elongation, Yield
Corrosion
ASTM A923, A262, G28, G48
Welder Qualification
WPS, PQR, WQT, Welder Certification
Civil Laboratory
Construction Material  Testing, Concrete,
Soil, Aggregates & Field Tests

Non-Destructive Testing (NDT)
Conventional NDT
RT, MT, PT, UT, UTT, FM, PMI, HT
Advanced NDT
ToFD, PAUT, Corrosion Mapping
Helium Leak, Thermography, MFL
ECT, RFT, IRIS, HTHA, High Temp UT

Inspection Manpower
NDT Technicians, Plant Inspectors, 
Inspection Engineers, Corrosion 
Engineers

TESTING

INSPECTION

CONSULTING

• Stress Analysis
• Risk Based Inspections (RBI)
• Damage Mechanism Study
• Third Party Inspection
• Coker Drum Inspection
• Trainings (NDT, Metallurgy, Welding)
• Plant Asset Integrity Management
• Corrosion Study

Metallurgy Testing
In-situ Metallography,
Failure Investigation
Remaining Life Assessment
Fitness for Service

Robotic Inspection Services
Submersible Inspections
Inspection of buried &
above ground
assets

Non-Metallic Testing Lab.
FRP/GRP/Composite Lab 
Testing

ASNT Partner ISO 9001-2015 Certified ISO 17025 Accredited
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TCR Arabia Head Office & Labs are located in Dammam
Branch Offices in Jubail & Yanbu

GPS Location: 26.450525, 50.193787 
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TCR Arabia is featured on The Gulf Time newspaper page 8 under Energy  dated 14 
June 2023
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Celebrating 50 years of TCR



Events

TCR Arabia Company Limited

Inspection, Testing & Advisory
Redefining Reliability
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Participated and Sponsored SABIC’s Asset Integrity and Process Safety Conference & 
Exhibition at Jubail, KSA
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ARTIS Demo for ARAMCO & SABIC
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Trainings
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Client Visit

Client Visits
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2023 Loyalty Award Program, 10-15 Years in Service

Best Employee 1st Quarter 2023 Gold, Silver, Bronze Awardees


