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Electro Magnetic Acoustic Transducer (EMAT)

What is Ultrasonic Testing (UT)

Ultrasonic Testing is the use of high-frequency sound waves to

detect imperfections, take measurements or to locate changes

in material properties of solid objects. Because of its capabilities

and reliability, UT is one of the fastest growing Non Destructive

Testing techniques. It is the method of choice for critical

applications where full volumetric inspection is required,

especially when there is only limited access to the object being

inspected.

How is ultrasound generated with a piezoelectric transducer?

The piezoelectric crystal creates a mechanical disturbance

(ultrasonic wave) when subjected to voltage. This ultrasonic

wave is from the transducer into the object to perform the

inspection. Because ultrasonic waves do not transmit easily

through air due to differences in impedance, the transducer

needs to be coupled using a liquid between the transducer

and the solid being inspected.
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Electro Magnetic Acoustic Transducer (EMAT) 

How is ultrasound generated with an EMAT

An EMAT or Electro Magnetic Acoustic Transducer consists of a magnet and a coil of

wire and relies on electro-magnetic acoustic interaction for elastic wave generation

(ultrasound). Using Lorentz forces and magnetostriction, the EMAT and the metal test

surface interact and generate an acoustic wave within the material. The material

being inspected is its own transducer and there is no need to couple the EMAT with

the material, which is one of the EMAT advantages.

What kind of waves and what frequencies can you generate with EMAT

EMATs can easily generate any wave mode available with piezoelectric UT (Rayleigh,

creeping, shear Vertical, longitudinal) plus others that are very difficult to generate

with conventional methods (shear horizontal, Lamb). Also, EMATs can generate shear

waves at any angle and sweep the material from 0º to 90º using the same transducer

by simply modifying the frequency. In terms of frequencies available in system ranging

from 50KHz to 12MHz.

What are the advantages of EMAT

Because the sound is generated in the part inspected, EMAT test has several unique 

advantages:

• It doesn’t require couplant (dry inspection).

• It is not affected by surface conditions.

• It permits easier deployment of probes (especially important for automated 

inspections).

• It can generate unique wave modes (i.e. horizontally polarized shear energy and 

lamb waves) that are often difficult to reproduce with piezoelectric transducers.

What is horizontally polarized shear energy used for

Because of the specific particle motion, horizontally polarized shear energy is the only

practical means to ultrasonically inspect austenitic welds and materials with dendritic

grain structures (e.g. stainless steel welds). Moreover, as a guided or plate wave,

horizontal shear waves fill up the thickness of the material and provide complete,

thru-thickness inspection in one pass of the transducer.

In summary, what is a good application for EMAT

EMAT is especially well suited industrial applications where speed and accuracy of 

inspection are paramount and the conditions of the material and process are not 

always ideal due to the EMAT test advantages we have seen before.
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What materials can be inspected with EMAT

EMAT works with any material that conducts electricity. Overall, EMAT works with almost 

all metals, however some metals are better suited to the technique than others.

Why aren’t EMATs used more frequently

EMAT is a relatively new technique still unexplored by many potential users. EMAT 

transducers also require high power and specific electronic equipment that is not 

widely available. As industry discovers the advantages of EMAT tests its use will spread 

to an increasing number of applications.

Are there standards for EMAT inspection

In terms of wave propagation and response to defects, the same standards that apply 

to conventional UT apply to EMAT. In addition to this, there are recognized ASTM 

standards on EMAT inspection. 

Is EMAT equipment expensive

Because EMAT requires more power to generate the ultrasound, EMAT instruments are 

generally more expensive than piezoelectric UT instruments. However, by eliminating 

couplant delivery and disposal and being less affected by process and material 

conditions, they are significantly more cost effective in integrated inspection systems. 

In general, integrated EMAT systems are normally equivalent to or less expensive than 

piezoelectric UT systems.

Can we have fast inspection with EMAT

Real-time inspection at production speeds is one of EMAT’s most interesting 

advantages. We currently have weld inspection systems operating at 3m/s, and some 

applications have reached inspection speeds of 26m/s.

Is EMAT safe

Yes. There are no health risks associated with either the technology or the equipment.

Can EMAT transducers be used in phased array

Yes, EMAT transducers can be used in phased array. EMAT manufacturers has 

developed several applications with phased array for inspection of welds and large 

volumes.
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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:

Jubail Corrosion 

Conference & 

Exhibition

September 2-4, 2024

SABIC CONFEX 2025

January 26-30, 2025
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2nd Asset Integrity and Process Safety Conference & Exhibition 2024
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Br-CAT Training

ASNT Partner ISO 9001-2015 Certified ISO 17025 Accredited

NRCC Audit
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Client Visits
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Rohit V. Bafna and Advanced Infra Visit
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Client Visits

Audit by L&T

ASNT Partner ISO 9001-2015 Certified ISO 17025 Accredited
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Training: Pulse Eddy Current by Mr. Waheed

Product Training
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TCR PLANYS Robotics Presentation held at Berri Gas Plant

ASNT Partner ISO 9001-2015 Certified ISO 17025 Accredited

Inspection Technology Roadshow 2024 held at ARAMCO Khurais
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