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Electro Magnetic Acoustic Transducer (EMAT)

EMAT is an Ultrasonic Testing technique that generates the

sound in the part inspected instead of the transducer.

An EMAT induces ultrasonic waves into a test object with two

interacting magnetic fields. A relatively high frequency (RF) field

generated by electrical coils interacts with a low frequency or

static field generated by magnets to generate a Lorentz force

in a manner similar to an electric motor.

This disturbance is transferred to the lattice of the material,

producing an elastic wave. In a reciprocal process, the

interaction of elastic waves in the presence of a magnetic field

induces currents in the receiving EMAT coil circuit.

For ferromagnetic conductors, magnetostriction produces

additional stresses that enhance the signals to much higher

levels than could be obtained by the Lorentz force alone.

Various types of waves can be generated using different

combinations of RF coils and magnets.
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Because the sound is generated in the part inspected instead of the transducer,

EMATs have the following advantages over more conventional piezoelectric

transducers:

• Dry inspection. EMAT does not require couplant for transmitting sound, which makes

it very well suited for inspection of very hot and very cold parts, and integration in

automated environments.

• Impervious to surface conditions. EMAT can inspect through coatings and are not

affected by pollutants, oxidation, or roughness.

• Easier sensor deployment. Not having wedges or couplant, Snell’s law of refraction

does not apply, and the angle of the sensor does not affect the direction of

propagation. This makes EMAT transducers easier to control and deploy.

• Ability to generate SH modes. EMAT is the only practical means for generating

shear waves with horizontal polarization (SH waves) without high mechanical

pressure or low-density couplants that impede scanning of the part.

• Mode selectivity. The antenna-type construction of the EMAT coil combined with a

multi-cycle excitation provides great specificity in the frequency domain, thus the

ability to precisely select the wave mode of interest, which is of great importance

for guided wave generation and interpretation.

Industry Standards and Quality Codes
As an ultrasonic technique EMAT can be used to meet ISO, AWS, API, MIL-STD and

other international ultrasonic test standards.

• API 5CT (ISO11960) and API 5L8 for tube and casing (OCTG).

• EN 10160 for plate.

• MIL-STD 2154 for ultrasonic inspection of wrought metals.

• CGA C-20 for high-pressure cylinder.

EMAT is also specifically referenced in several EMAT ultrasonic standards and codes

including the following ASTM guides:

• ASTM E1774-96 Standard Guide for Electromagnetic Acoustic Transducers (EMATs).

• ASTM E1816-96 Standard Practice for Ultrasonic Examinations Using Electromagnetic

Acoustic Transducer (EMAT) Technology.

• ASTM E1962-98 Standard Test Methods for Ultrasonic Surface Examinations Using

Electromagnetic Acoustic Transducer (EMAT) Technology.
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Bulk/ 
Guided

Beam 
Orientation

Wave Mode Technique Main Applications

Bulk

Normal

Longitudinal Piezo EMAT - Thickness and Velocity

Measurements

- Flaw Detection

- Properties MeasurementShear Horizontal EMAT 1

Angled

Shear Vertical
Piezo EMAT

- Flaw Detection

Shear Horizontal
- Flaw Detection, including

austenitic materials

Guided

Surface Rayleigh Piezo EMAT 2 - Flaw Detection (surface)

Volumetric

Lamb Piezo EMAT 2

- Flaw (including

Corrosion) Detection

- Velocity and Properties

Measurements

Shear Horizontal EMAT 1

- Flaw (including

Corrosion) Detection

- Velocity and Properties

Measurements

Wave Modes

1 Generation restricted to EMAT for practical purposes

2 Especially well-suited for generation with EMAT

**************** EOR **************** 
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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 

ASNT Partner ISO 9001-2015 Certified ISO 17025 Accredited
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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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TCR Arabia will be participating in the following exhibitions:

Asset Integrity & Process 

Safety Conference & 

Exhibition

April 23-25, 2024

Tankconex 2024

May 13-15, 2024

Jubail Corrosion 

Conference & 

Exhibition

September 1-3, 2024
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Saudi ARAMCO assessment for WQT & Laboratory

RC Corridor Pre-Qualification Audit

ASNT Partner ISO 9001-2015 Certified ISO 17025 Accredited
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Client Visit: Baghlaf Steel Saudi

ISO 9001:2015 Surveillance Audit
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Audit By Entrion (NOV)

ASNT Partner ISO 9001-2015 Certified ISO 17025 Accredited

Weatherford Audit
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Operations Management Team Excursion at Al-Ahsa
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Best Employee 1st Quarter 2024 Award held during Iftar

Best Employee 1st Quarter 2024 Gold, Silver, Bronze Awardees

Gold - Veeramani Silver – Nilesh Pevekar Bronze – Darwin Dorado
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TCR Team Photos


